



		 ﬀﬁ	ﬂﬃ  ! !"!#$ 
%&








 ﬃ* "(   1ﬁ/5ﬂ  $/),-ﬃ&*ﬁ( 	6,  ﬃ*  *7,8:96969
 ;<,=ﬂ  ﬁ/),-ﬃ&*ﬁ( 	>0+2? $$.0   (ﬃﬂ ﬃ& 3@ﬂ +ACB$'-,  )8
ﬃ
ﬁ)  ! '	
D/ .Aﬁ(&(*,-1$EBﬃ( -2F/ HG4A ,.
(0+2(& , ﬃ&,JID/ $ﬃ&,KA ,- (&
2F0ﬃ+(, 1 ,.'ﬃ&,.,10+2L0
 





$ (* ,R! ﬃ*1)/ (*,RQ0$$, ',0+2(&,
ﬂ# ﬁ/),-ﬃ&&ﬁ( 	>0M2L $$ﬁ0$ (ﬃﬂ ﬃ& 3@ﬂ +ACB$'-, 
ﬂ ﬃ& ),. $$ﬁ0$
   
	
  &	 &(*,JA  (
0 1  	 ,.
(*,-ﬃB ﬃ*,- ﬃ,OB ﬃ, 1 
 
ﬃ0 0ﬃ')   (& 0 K,"ﬃ, ,.(&,.ﬃ
0',  ,K06/ K," 1
 /),  $' $)2 ﬃ*0(*ﬃ
/
 
(O/ ﬃ&, 1 A  ',KA, )(
 
0(*.R* ﬁ(* (* , 'ﬃ0 ﬀ+  '
 
0+A B , ﬁ( 	$0M2 
0+2 ( ﬀﬂﬃ&,




0&(" ﬃ, ,DB ,
 
(*,-1 (O0 ﬃ&, ,)B=0 , )(*$$	 !  , ﬀ
 
0+A Bﬁ/ (& 'AC0
1,. (*,-ﬃA, 1

















,.:),+<;3/=$&>02+?/ (O0 / &,.ﬃ MBﬁB  
 
(*40 K,2 1














0 &(* (& ﬃ06/ ' ﬃ ' 0+2 ﬃ&,-O06/ ﬃ
 
, H+ ﬀ ,.$+CA ',KA, )(
 
00(*
)	 ,.$4A $ (& ' 1ﬁ/)B 
 
 (& 0  032ﬃA  ',KA ,.)(CB ﬃ
0
 
, &&,.K,  1 0+2 O/)B ,-ﬃJI./.0M/ ﬃ&,.06/ ﬃ
 
,.  (0 ﬀ
,-/,.ﬃK,  *ﬃ,.1 / (*$ﬁ( 	)2 ﬃ& &(&ﬃ/
 
(O/ ﬃ, $, 1 (0 ﬀQ0ﬃ4K
40)1 
 
06A B ,.(*$ '12F0ﬃﬃ, 
06/ ﬃ
 




 ' ' ﬀQ0ﬃ4K 40) 1 1 ,KA  1 K,  1   ,.(, ﬃ0' ,  ,J06/ CAL 0M2 3BﬁB
 




A ',KA, )( O04/ (*40 2F0ﬃ O/
 
 	 (&,KA  ,.$(& ,.ﬃ10 /),.ﬃ@B ﬃ
0 / $&40 ﬃ&, 
06/ ﬃ
 





	 ,=0ﬃ/ 1 ,.ﬃ@B ﬃ
0 / &40 ﬃ, 06/ ﬃ
 
,. $, 1 $ ' (O0 /    (&'G, 1 &,.ﬃ/ 
 
, '6/ﬃ&)(*, ,- ﬂ!## ﬃ&, 
/ﬁ(:, ﬀ+( (* , &, ﬃ&,.0+/ﬃ
 
, A  ',:A,.
( O04/ (*40 J, (* ,-ﬃ&, , 0(*     1 ﬃ*
 
, (0 ﬀﬂﬃ01  ﬃ
01 , ﬃ
1ﬁ0+B (*40 0+2 (,1/ (*$$$( 	>AC0 1 ,  
* , B ﬃ
06B 0&,>A 0
1 ,   1ﬃ$/,  ﬃ&,.06/ ﬃ
 
, A  ',KA ,- ( (&,
 
  4I / ,.  1 A ,
 
 
A  (& (CBﬃ'0M
/  1 ,+BﬁB $
 
(*40PO0  '6/ ﬃ&  (&,.,.K, ﬀ+  $, A $
(*$   ' ,N
 





 $  &,-1 0
 
ﬃ&,  (  ' MBﬁB $
 
 (*40 A 0
1,- (*  ( $1 $ B ﬃ&,-1 
 
(*40 0+2 B ,.ﬃ'2F0ﬃA 
 
,
 1 (* ,  ,.  / 40ﬃ 0+2 +BﬁB$
 
 (*40 - ﬃ&,. (*$ ' AC0 1 , $ $
 
 ,- '$ ' 1ﬁ/, (O0  ﬃ&1D (O0M B ﬃ&,-1 
 
(
ﬀ0ﬃJK  01 K,
 













ﬃ&,JID/ ﬃ,KA ,.)(*:,  1  , ,.1 2F0ﬃ+,-  0ﬃ&(*,1A , 
/ ﬃ&,KA ,- (&2F0ﬃ ﬁ	 *$.
* ,A 9K, (* ,2F0$40 ﬀ $ 'A #Q
0ﬃ
 
0 (&ﬃ&$ﬁ/ (& 0 .SR $ﬃ&0(:,ﬀ ,B ﬃ&,-*,.





1 ,   1 ﬃ&ﬁ/),  ﬃ,.O06/ ﬃ
 
,QA  ',KA ,.
(.?* , 1 , G, #',.,.ﬃ& +BﬁB $
 








 01 A 0 1 ,- ,  15B ,.ﬃ'2F0ﬃ
A 
 










 (& 0 ﬀ 0ﬃ4K 40) 1+ 1 1 ,KB ,  1 , 
 




1,-/,.406B $ ' &(*(&&(&
 
  1 ﬁ	 (
 






0 1-, ﬀ ,+BﬁBﬁ	 (& ,ﬀA, (*ﬁ0 1ﬁ040'	 (0#ﬂﬃ,:AC0(*,"1 , JK (0+B#/ (*$ﬁ( 	6,  ﬀ+ 
 
 (& ,ﬀ/ &, ﬃ 1,.JK (06B
+BﬁB 
 
(& 0  ﬂﬃ,#ﬁ00(*, 1  #/ (*$ﬁ( 	 &	 &(*,JA ,  1 (* ,/&,.ﬃ 
 . 
,.*,. (& ,#ﬃ,KA 0 (*,#1 ,.*K)(06B&,.&*40
(* ﬃ06/ '  (* $
 
$$, )(  * ,  /),
 
ﬃ&, (*,.1 )0 /, AC0 1 ,. 2 0ﬃ ﬃ&,KAC0(&, 1 ,-*K)(O06B , &*40 - ﬂ ,
AC0 1 ,.$  ' 1,.ﬃ$/  (& 0 2 0ﬃ 1 ,-*K)(O06B &, *40 $ OB $$( $ ( ﬀQ0 0( ',..   (* , S87" " 0.FG$ ,#(& ,
1 , ﬃ0/  (*40PB ﬃ
0
 




(*40(0  , , ,
 
/ (&, 1 $(& , 1 ,.*K)(O0+B *,-&*402Q* ,
$4/ &(&ﬃ* (&, (* 1 , ﬃ&ﬁ/  (*40  	
 
*, &(
/1 	#0+2  ,J A   +BﬁB 
 
 (*402?  (* , ".$7(7),+!/ " 0.FG$ ,ﬀ , MBﬁB ﬁ	
  ﬀ& ﬀ+GF /G$%@<$+?/G$+ (7ﬂ (*ﬃ/
 
(O/ ﬃ&,C2F0ﬃ  *, ( 032++BﬁB 
 
 (& 0  (& ( ﬀQ0+/ 1 , ,
 
/ (*,  (* , 1,.JK (06B
&,.&*402 +4A ' 1 ,KB ,  1 ,-
 
$,. ﬃ&,K2 ,.ﬃ& (0 (& ,#, ,
 




(& 0 ﬂ ﬃ,#&(* ﬃ(&, 1
ﬀ+($1 ,-*K)(O06B &, *40%
	/ ﬃ (* ﬃ1 A #Q
0ﬃ
 
0)(&ﬃ&$ﬁ/ (*40 $ (* ,+BﬁB $
 




A ',KA, )(2F/ 
 
(& 0 .* ,  /), 1,-/),- 0+B ,-1 1)A $&*40
 




(*,JA  (& (ﬃ,.	 0 (* , ﬃ,KAC0(*, 1 ,-*K)(O06B A 0







& ﬃ&,  ﬃ&,:I / $ﬃ&,.1 (O0 A,-,.( (&, )%! ﬃ&,:I / $ﬃ&,:A,- (&.* ,  /), ﬁ/ $(# B ﬃ
0(O0( 	DB , 4A B  ,KA, )(* (*40








(&, 1  A /  (*40 (/ 1 $,  (*  (




$1(*40 ,DB ,.ﬃ&4A ,.
(& .0 ﬀ (* ( (* , Bﬃ&,-1 
 





/ $(&  
 
06A  ,-1 / *,.ﬃ1B , ﬃ
 
,.$/, 1 B , ﬃ
2F0 ﬃA  
 








 ) )/=/G$7"7"  028J0," 09 
 )/=/ $7"7" )
	5$4028+<ﬀ+GF 02+?/ + )  $4/.F $
/
  	   	
   
R $ﬃ&0(  1>2F0ﬃ&,JAC0&(:,)ﬀQ0+/$1 $K, (O0,)B ﬃ,.*A 	 1 , ,JB ,-&(+'ﬃ* (*ﬁ(O/ 1,   1 (*-K  (0 A 	 1 / $O0ﬃJ,
  ﬃ0+2  ﬃ& # ﬃ&&(, 1 (K, ﬀ+ﬁ(*ﬁ06/ ( ﬀ ﬁ0, ,<0ﬃ(&  1'6/ $1  
 
,+, (& $ (* ,-*$ ﬀ0+/ 1 .0 (   /,  ,-, 
B 0&*$ $, (    , ,. A 	 'ﬃ, (&, ( '60 0 1P2F0ﬃ(O/  , (O0   /,  ﬃ* A 	 (,.*$ 1 / $O0ﬃ-+  /,
ﬁﬀﬂ 	 # ,.,-PG$,-1 ﬀ+$(&  ﬀ ,  1ﬃ&,.B ,
 
(#)	  ,-ﬃ (&ﬃ, ,-* ,0 ﬃ(& (O0  ,.4B  ,-ﬃ (O/ 1 ,- (& $ , /),.ﬃ0	
B 0&*$ $, ﬀ  	ﬂ $  , 1ﬁ0 ,- $ B $(&, 032ﬂ ,-ﬃ , (&ﬃ&,KA, ﬁ	 ﬁ/ 	 
 
 ,.1./ , >( ,-ﬃ $ *$'
(*J,/ & 0 ,
 1
 
0 (& /ﬁ0+/  /ﬁBﬁB 0ﬃ0(  '6/ $1 , 1 A, (* ﬃ06/ ' (0(*,
 
06ACB ,-(*40 0M2(* $ (* ,-*-  ,DB ﬃ&,.&
A 	 B ,
 
 "(*  K
 (0  ﬃ&E2F0ﬃ ,.ﬃ I, $ $ﬁ( 	 1  , $,J2+$ A,6, 'ﬃ&,-,. '52F0ﬃRA, (O05B./ ﬃ&
/ ,
  = 0(O/ 1$,."ﬃ,:AC0(*,-$	 ,
  1 B , ﬃ
A ﬁ(&(& ' $)(*, ﬃ
 
(& 0 "(& ﬃ0+/ ' B ﬁ0 ,  1 ﬃ,KA 0(&,"B ﬃ,.*,-
(* (*40 .
 ﬀ 06/ $1 K, (0 (*  K (& , ﬃ&,-OB ,
 
(
2F/ QA,:A  ,.ﬃ& 0+2"A 	 (* ,.*$
 
0MA Aﬁ(&(*,-,6,  ﬃ0+2 ,-*0ﬃ& 0 	
 +A B  ,.$ ,-  1 ﬃ*  !/)B ( D,
&




,<2F0ﬃ (* ,. ﬃ  , 4B)2F/  1
 
/*400>A 	 ﬀQ0ﬃ4K  ﬂ , $ﬃ $ *$'
(2F/ 
 
06ACA ,.)(*ﬂ1)/ ﬃ&$ ' A 	   = ﬁ "ﬃ,.4A ﬃ	>M MA   (*40
'ﬃ,  (&$	  , 4B ,.1 A, (0  A B ﬃ0 /),ﬃA 	 ﬀ 0ﬃJK N (& K   ﬃ0M2  ,. 1 ( ﬃ* 1  2F0ﬃ  ,. ' /),-ﬃ	>K  1 (O0
'ﬃ& 
(A,  $,  /,0+2&,.
 
, M2 (&, ﬃQA 	>  &(*,-ﬃ&K,  1   /)BﬁB<0ﬃ( (& ﬃ0M/'.0+/ ( (* , . 0(O/1 $,..
ﬂ  <K
  ﬃ&, O0 1ﬁ/, (0  "ﬃ
0+2 #! ,  , / 
%
,.H2F0ﬃ&1  1 (* , 
 











0 ,  1   ,.  ,.1 	 2F0ﬃ (& ,.$ﬃ 1 / 
 
,6, ,.4B-,  1 O/)BﬁB<0ﬃ(-ﬃ MA  0'ﬃ&(&,K2 / (O0 !# 1
	  $*0 2 0ﬃﬂ(& ,  1.A &(&ﬃ* (*ﬁ/), O/ﬁBﬁB 0ﬃ(B ﬃ0 / $1 ,-1 $  40 '(* , ' ﬃ*1)/ (*, &(/ 1 $,. 
+ ,ﬀQ0ﬃ4K B ﬃ&, ,.
(*,.1 $ (&$ (* ,-*$   , ,.
 
06ACB ,-(*,.1 ﬀ+ $$,>  /),  ,.,-  ,:ACB 40 	,.,
0+2"(    .P ﬀQ06/ $1  K, (O0(&  <K A 	 A ',KA ,.)(  ( (ﬃ  %  2F0 ﬃ (&, 06BﬁB 0ﬃ (O/ ﬁ( 	  1
/.B)B<0ﬃ (Bﬃ0 / 1 , 1 (0 
   
0+A B  $&(* 2 ,. ( L ,.B ,
 
  ﬁ	 (*  K A 	CB ﬃ&,.&,.







  1 $	  'ﬃ&,-, 1(0 *,-ﬃ/),#05A 	 (* ,-*$
 
06ACA ﬁ(&(&,., ,3Q&   # ,.,-  'ﬃ&,. (
$ OB $ﬃ* (& 0,./, ﬃ+*$
 
,#A,-(  4A $	
 










 ﬁ	ﬀ+ , *,-ﬃ/  '  ﬃ
0, A 0 1 ,  0 ﬁ0 ﬀ (O0 ﬀ0ﬃJK ﬃ&1  1 ,N
 
$, )(*ﬁ	1( , 0 , 0+2
(* , AC0&( B 0$(&$/), (&(&$(/ 1 , B ,.ﬃO0     /, A,.(:,   1  ,
 




  (&(*ﬁ(O/ 1 ,  (&  <K  4A 2F0ﬃ+(* , O/ﬁB)B<0ﬃ0(# ,  Bﬃ
0 / $1 , 1E2F0ﬃ"A 	E ﬁ &(/ 1 $,.   1  $
I, $ $ ﬁ( 	   (ﬃ&$, 1 (O0   
 
, ﬀQ0ﬃ4K  1 A 	 &(/ 1 $,.    $O0 , (&,  1 A 	 OB ,
 
 (*  K  (O0
 ﬃ Q #Q 1/)A ﬃK,.A 	 2F0ﬃA,.ﬃA ',.ﬃK,ﬁ2F0ﬃ+(& ,  ,. B)2F/ %1 $
 
/ &*40 +* +B $ ' (& , , ﬃ$	 $1 ,.2F0ﬃ
(* , (& , :, +/.B)B<0 ﬃ( 1ﬁ/ ﬃ' (O0+/ ' (*4A ,-  ((ﬃ ?, 1 ﬂﬀ ,-2ﬀ+$* ,-#   0 ' (&  <K A 	
B ﬃ,.*,- (  1 2F0ﬃ
A ,.ﬃ 1 ,KB  ﬃ0(OA, )("A  ',.ﬃ&K, #ﬃ- /ﬁA ﬃ!0&ﬀ MA   15 ﬃ.L06A C. ,- 1 , ﬃJ,






  1P#ﬃ. R ﬃ,.1  ﬁ(*0

.0 ﬀ  (ﬃP0 (0ﬃ0 ,=2F0 ﬃ (& , $ﬃ
/.B)B<0ﬃ (:, $ B$ﬃ* (*40-,  1ﬀ $& ,  $(* ,
 
06/ ﬃ&*,0+2A 	   . &(/ 1 $,. L +A $0 'ﬃ& (*, 2F/  (O060
D0)(*' 2F0ﬃ+  B ﬃ '
 
0)/),.ﬃ (& 0 $+/ ﬁ	  (* (A 1 ,  &(&ﬃ0 ' 4ACB 
 
(05A, (+(*  (
(*4A, (O0
 
0)(*$ / ,1Bﬁ/ ﬃ&
/ ' A 	   . 
  /)," 1 (& ,N2F0ﬃ(/  , (O0+ )(&,.ﬃ*
 
( ﬀ+( ﬂ/),-ﬃ	 (*,- (&,.1  1 B ,
 
6B ,:0MB,(?( $    ﬂ ,




0MA A,- (&  1 
/ '',-&(*40  /), ,- B ,.1 A, (O0 'ﬃ
0 ﬀ $ A 	 ﬃ,.*,.ﬃ
 

 1 $ﬀ , $ ﬃ&,I,
 




$$	 , ﬀ06/ $1 K,(O0 (&  <K A 	
 
0$$,  '6/ ,   1
A, )(O0ﬃ  (E(ﬃ      (& , (&, MA >   /),  ,.,. Bﬃ0(>0+2

$  B    ,.(&
 






/    ,.-,  ,-$(& RﬃJKK,< /,. ! ﬃ*+/)B  , ﬃJ, / ﬁ/P 	,.ﬃK,# Q& 	5 
 
 ﬃ&,Q/,
  1 ﬃ0 +M2  ,.$ ,,.ﬃ&ﬃ0	 "0  D, ! K




0+/ﬀ0 (* , ﬃ
 
0$,  '+/ ,    /,PB ﬃ
0 / $1 ,.1   
B  ﬃ (& 0, O06A,E0+2 ﬀ+.0+A ﬃ,

 4B    ,.(*
 








! , ,-ﬃK,N ﬃ(&$  '  (* -,D/)A ﬁ(
0 	+,- N/  ,.,-(1 ﬃA ),+ (* ,.&   ﬃA ),  1
&
/ )0 '
	# 0 ' + 





06ACB  40 4B  1 (& ,
 
0$  <0ﬃ&(& 0 1ﬁ/ ﬃ '  $+&(& 	  ((ﬃ  
 (*  K A 	
 
0$, '+/ ,.  1 A   ',:A,- ( $ (*,5NA  ,.1 1 ,.1 D0+2 (0ﬀ ﬃ,$	B ,.ﬃ*(*40  ( ( 
ﬀ+,.ﬃ, +ﬀQ0ﬃJK,.1Bﬃ 0 ﬃ#(O0>A 	(&ﬃ* 
2 , ﬃ $)(O0 (ﬃ    .RDB ,
 
  (*  K  (O0>A 	PA ',-ﬃ&  ﬃ, 
 .0 	  1E  ( 	) 	   / ﬃ&  (&   1 (&, MA A,KA  ,.ﬃ

$ 4B  ,-(&
 
<0 ﬃ&1,-ﬃ ﬃ0 ' -  ,-,

 
,.  $40ﬃ,-(O0ﬁ, $1 	#!0+B  9K ﬃ&$&   ,3  ,.*R(#ﬃ&$1  :,#	 06/  '   AE, !  ﬃ*  3A% /,6Q0$$ 
  ﬃ4K ,# 1  4A 0',.ﬃ& 2F0ﬃ (& , $ﬃ  1 / 
 








(*  K  $O0 (0 MA ,.&C  1 ﬃ*   1
&




(* ,. ﬃ  = ,DB , ﬃ&$,.
 
,
 +A ' ﬃ* (&,J2F/  (0 A 	 2 ﬃ&$,. 1   ﬃ*  
( E/ 
 
K ,Q MA ﬃ0(&   -, 1   ,.(     Kﬃ
 ﬀ )0 $40 ﬀ ,.1 A , (O0 &(* 	  ((& ,.$ﬃMB  ﬃ0(OA ,.)(* 1./ ﬃ ' A 	 2 ﬃ0,:I / , )( (*ﬃ&4B  (O0   MA B$'
ﬀ+$,Bﬁ/ ﬃ&O/ $ ' (*  (& , &$ N"(*  K>!01K /  1 (&D/ ﬃ+1   ﬃ5 ﬃ&$$/ &>2F0ﬃ (& , ﬀ0 1 , ﬃ
2 /
2 ﬃ&$,. 1& 4B 1
 
0+A B 40   B2! OB ,
 
   (&  <K
 (O0#!#ﬃ
 
  3A (   2F0ﬃ , ﬃ (*4B   1 1 / 
 
,.
(* ﬃ06/ 'ﬁ06/ ( (& , 'ﬃ*1ﬁ/ (&, &(O/ 1 ,..  $0 (*  K   A 	
 
0$, '+/ ,. $ (, $	ﬃ  'ﬃ0+/ﬁB2F0ﬃ
(* ,12 ﬃ,- 1&  B 1 ﬀ  ﬃA ﬀ ,.
 
0+A , *ﬁ0 ﬀ  (O0 A , 1ﬁ/ ﬃ&$ ' A 	(*ﬃ B +(0   +ACB  $'2











 1 $ B$ﬃ* (*40 ﬀ+$(&.0M/ (ﬂﬀ  
 
$2(*(  /), 
 
 $,./, 1 ﬀ +ﬁ0(B 0*  ,
!# 0 /), 7,. (& K (* , ! P'!( 
&
2 0ﬃ"("' 1 ﬁ/  , 'ﬃ&
 
,  1 ,-1
 
 (*, (* +1 $*&,.ﬃ(  (*40 (O0
!0 1 1 , &  ﬃ*0ﬀﬂ (& , (& ,1B ,.ﬃ&0 4G
 
 (*40E0+2 $ K )0 ﬀ $,.1' ,
/ $
 







848 50(&$/  (& 0                                      8
8 848 	#/, ﬃ/ $,.ﬀ 032Nﬂ (&$ﬁ( 	E 	 &(&,KA                         8
8 8  ("0(&, 1 !ﬃB.B $
 
 (& 0    1$ ,.ﬃ/ 
 




,R ',KA, )(+ Eﬂ (&$( 	  	 0(*,JA                  <
8  ﬂ ,  (* (*,JA ,- (                                  =
8;: Q0)(*ﬃ./ (& 0                                     >




 48  / 04/ (*40 0+2N )(*,.ﬃB ﬃ, 0MA Bﬁ/ (*$ '                        8 
    $)2 ﬃ*MA , ﬂ4A , '  ﬃ&$ '  	 (*,KA                          83?
   48 * 0ﬃJK 40)1                                   8&<
     
 
 ,.1ﬁ/$ '  	 0(*,:A                             8&<
   ;: #ﬃ0(O/  ,KA 0ﬃ0	                               8 
   @? #ﬃ0(O/   
 
$ ,.                              8&=
   X<  ,.ﬃ
2F0 ﬃA  
 
, ',JA, )(                         8.>
 ;: ﬂ,   +4A ,R 	 (&,KA                                  8 9
 @? ﬂ , ﬃ"50 1 , $                                     D8
 X< #$
 





: 48   ﬃ&,.$ A$ﬃ,-                                    F=




0 $,KA                      F=
:  8  E0 1 ,-H 1 ﬃ&ﬁ/),-!BﬁB ﬃ0
 
                           8>
:   ! ,  ,.ﬃ&2!B)B 
 
 (*40$E0 1 ,-                             +9
: ;: 50 1 ,. #,.ﬃ&ﬁ/ (*40P (*,JB                               :)
: @? !ﬃBﬁB 
 
 ( 0  (0 +,.06/ ﬃ
 
,R ',KA ,.)(                       :k<
: X< ﬂ , "0)1ﬁA +B                                  :
ﬁ
)+* -,ﬃ	./%   -6 "%J$#72`4 27 4ﬃ" ﬀﬀﬁﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀ ZTj
? 48 ﬂ,:AC0(*,##, JK (
06B5ﬂ (&$$( 	E
	 (*,KA                          :k=
?   50 1 ,.$ '  ,
 
 4I / ,                                 :F>
?   48 ( (0'ﬃ*+A ! ﬁ	 *                             :F>
?     ﬃ4K60 /EE0 1 ,-                               ?)
?   ;: +,.'ﬃ&,.&&40$E0 1,-                             ?ﬁ8
?   @? O/ ,J/   ' E0 1 ,-                                ?k:
)+* -,ﬃ	./%
	 e_U -	.  	
,S[W 4`2ﬃ" G %.	1 ﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀ  
< 48 ﬂ,:AC0(*,##, JK (
06BP50 1 ,. #,JG ﬁ(*40                         ?)
<   !ﬃBﬁB ﬃ0)
 
 (O0 P0
1 , - ,.ﬃ&ﬁ/  (*40                           ? 9
< ;: #, ﬃ0/ (& 0E2F0ﬃ"  ', !ﬃB.B 
 
 (& 0$50
1,-$ ' Q	 /, ﬃ/ $,.ﬀ             <
< @? O0 E50 1 ,.                                     <
< X< #,:B ,  1 , 
 
	 50 1 ,                                  <8:
<   * 0ﬃJK  01  15ﬂ *,-ﬃ"P0 1 , $ '                           <8:
< X= !ﬃBﬁB 
 
 ( 0 P  ﬃ0MG '                                <




ﬁA  ﬃJK )/ ﬁ(*,                              <
<  =   +,.
06/ ﬃ
 
,#  ﬃ0(*ﬁ(*40 $ '                           <F=
<  = ;:  ,  O/ ﬃ&,KA ,.)(&Q ﬂﬂ (&$C (*40                     <F=
<  = @?  ,  O/ ﬃ&,KA ,.)(&Q
 
ﬃ&,-, EﬂB 1 (*,#+,.OB 0, ﬂ A,             
<  = X<  ,  O/ ﬃ&,KA ,.)(&Q ,-ﬃ/ 
 
, ﬂ A ,                       )8
< ;> #, ﬃ0/ $ ' 
(  ( 0(*
 
   ,-ﬃ
2F0 ﬃA  
 
,R50 1 ,-                     )
< X> 48 ﬂ+(*$  (*40P+,. (& 0 &4B                           F:
< X>    ,.ﬃ/ 
 
, + A,# ,- (*40 &4B                          8?
< X> ;: 
 
ﬃ&,.,.5ﬂB 1 (*,#ﬂ, 
B<0 *, + A,# ,- (*40 * 4B                
<  9 #, ﬃ0/ $ ' ! ﬁ	
(*
 




,R50 1 ,-                      k=
< 48  M (,  1 $'  , ﬃ'2F0ﬃ
A 
 
,R50 1 ,. +,. (*40   B 2F0 ﬃ Rﬁ/
 
(& 0  ,KB ,  1 ,.
 
$,.   =
< 4868 50 1 ,.2 $1 (*40                                  =
<  8+848 
(  (&0(*
 
  50 1 ,-2$1 (& 0                        =
<  8+8  ! ﬁ	 (
 
 P0
1 ,  $1 (& 0                        =




1 ,.I /  (*40                     =F=
< 48.: 0(*(& 0                                       =+9
)+*
-,ﬃ	./%
 e_U -	.  	
,S[W 4`2ﬃ" G %.	1.1 ﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀ 
 48 #, ﬃ0/ (& 0E2F0ﬃ"E/$(& B $, !ﬃBﬁB 
 
 (& 0 $P0
1 , $$ ' Q	 /,.ﬃ/ $,-ﬀ            >
   ﬂ A $ '  ,KB ,. 1,-
 
$,.                                >)
 ;: M (,  1 $'  , ﬃ'2F0ﬃ
A 
 
,R50 1 ,. NI / (*402 0ﬃ ﬂ4A  '  ,JB ,- 1,.
 
 ,-      >F:




(*, ﬃC. (*40                       >k<
 ;? 48  ,:B ,- 1 , 
 
	   (& *,                           >k<




K,-ﬃ                            >k=
 X<  , ﬃ'2 0ﬃ
A  
 
,R50 1 ,.  / 4/ (*40                          >k=
   0(*(& 0                                       9

)+* -,ﬃ	./% j e_




= 48 M ,
 
/ (& 0 R 40 ﬀ                                   9)8
=   R ﬃ*+A,.ﬀ 0ﬃJK  1E )2F0ﬃ
A (*40 R  0 ﬀ                         9)
= ;:  ﬁ(*, !#1ﬁA&& 0PQ0
(*ﬃ0                                9F>
= @? ﬂ, 06/ ﬃ
 
, ! *$'.A,.
(                                8 
= X<   ﬃ0(0 ( 	 B ,1@ACB,JA, )(  (& 0                             8 k<
=    4A /  (*40 !# $	 &$                                 8 k=
= X= 0(*(& 0                                       868 
)+* -,ﬃ	./%
 e_9d	.4 $% ﬀﬀﬀﬀﬀﬀﬀﬁﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀ 00j
> 48 Q06ACBﬁ/ (*$ '  1P (0ﬃ*',R 	 0(*,:Aﬂ                         868&=




! ﬃ&$1                          868&=
>  8     ,.(&                                   868.>
>  8;:  4/(&,.ﬃ                                   868 9
>  8@? ﬂ  5 $,.
(+ﬂ,:AC0(&,##,.*K)(06B$Q0+A B)/ (*$ '  	 0(*,:A            8 
>   ﬂ, 06/ ﬃ
 
,#  ',:A,- ( 	 (&,:A                          8 D8






 (*405ﬃ06A $                   8 D8






                         8 F=
>   ;: Q0+A B ﬃ&$O0                                 8.:












h276k#`.9$27-274  ﬃ#ﬃ	.#7%& % ﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀ 0Zﬃ0
9 48 ﬂ,./ *ﬁ(*$ '(&,#(+	DB 0(& ,.*$                             8.:)8
9   Q0)(*ﬃ./ (& 0   1E%, &O0 " ,.ﬃ& ,.1                        8.:k<
9   48  /ﬁA A ﬃ0	>0M2  ,.	EQ0
(ﬃ& )/ (*40                       8.:k<
9     %,-*0 %,.ﬃ& ,.1                              8.:k=
9   ;: ﬂ &,10+2L ,./ ﬁ(*                                8.:F>
9 ;: Rﬁ/ (O/ﬃ0,* 0ﬃ4K  1$	B ,.E &O/ ,-                           8.:69
e_/ /%&2`6F ﬁﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬁﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀ 0  TA
 M	3 ﬀﬀﬀﬀﬁﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬁﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀﬀ 0	$Z
 
  
   
 

   
: 48 O0   	 B ,.                                      :)8
? 48    &*HG
 




8  %                      ?)




A, *', C., = X< 
%
    k<
<   ﬂ, 'ﬃ&,-&*40    ﬃ*MA ,-(*,.ﬃ 2F0ﬃ 
 












(*                            k=
< ;:  1(*40 2F0ﬃ" , ﬃ0/ 
 
, +4A ,#+,.'ﬃ,.* 0$50 1 ,-                  =D8
< @?  1(*40 2F0ﬃ"
 
ﬃ,.,.5ﬂB 1 (&,# ,-OB=0 *, ﬂ4A ,1+, 'ﬃ, && 0 $P0
1 ,         =D8
< X< 0(*(& 0 ﬂ *,.1 2F0ﬃ (& ,# ,JA 0 (*,# ,.JK (06B5P0 1 ,                   =+9
 48  4/ &(&ﬃ* (*4010+2

















,-1$ﬂ$ +B (&, ﬃ                9





+0   1#+,KA 0 (*,#, JK (0+BR , *40# 	 &(*,JA !#$40
 
 (*40  	  (* ,.1 + ﬃ06/ '
 /  /(*40 0+250
1,- I /  (*40                           86868
= ;: ﬂ,:I /,.(#,.
 
ﬃ B (& 0                                868 
= @? ﬂ, /ﬁ(*2 0ﬃ"  	 +4A,RM)B ,-ﬃ&4A, )(*                        868 
= X< ﬂ, /ﬁ(*2 0ﬃ" ')( ﬂ4A ,# DB ,-ﬃ&4A ,- (                       8683?
=   !#1 1 $(& 0  0(*(& 0 ﬂ *,.1 $ (&   3B (*,.ﬃ                    868 




ﬃ, ,. ﬂ"B 1  (*,+,.B<0 &, +4A ,* $(&    ,.ﬃ, )(
!ﬃBﬁB ﬃ0)
 
,-                                     8.:8?





ﬃ&,.,. ﬂB 1 (&,+,.OB 0,#ﬂ4A ,"* $(&
#  , ﬃ0, )( !ﬃBﬁB ﬃ0)
 
,-                                8.:8?
9 ;: Q06ACBﬃO0 50M2(& ,R , ﬃ/ 
 




 ,           8.:8?
 
  
     

   
848  ,.ﬃ0/ 
 
,  ﬃ
0 / $1 , ﬃ  1 ﬂ,.$ﬃ+,. (*40  B . & $1 $1ﬂ
		ﬁﬀﬂﬃ !"ﬀ# ﬃ&%$'&
ﬃ $ ﬂ ﬁ )('*+,-/.ﬀ0	#ﬀ"(%1(%ﬀ!23ﬀ04ﬃ1 5!"ﬀ62 &!$17 $1ﬂ-	"4	874'#(%9:!"ﬀ# ﬃ&'$ ﬃ ;$ ﬂ
ﬁ %<	47	:ﬁﬀ=ﬃ !"ﬀ6?>ﬁ!"ﬀﬃ1!@A!ﬃ!"B	/C4ﬀ7!7!"9:!DE# =E $  ﬁ ﬂ(  ﬃ &   ﬃ &'$ ﬃ  'ﬁF6 
8  	#/, ﬃ
B ﬃ0 / & 0  'E* &(*,- Q06A Bﬁ/ (& '$ 	
 
,- %, 1 ' (O0






!ﬂ@ $1ﬁ ﬃ!ﬁIH 8 ﬃ?J ﬁ  ﬃ %K $1ﬂ.=' $; ( 1ﬁ  &! ''%K ﬁ ML	ﬂ1L''   ﬂ/L8N %O 	ﬂ46     
8;:
%
,.(# <0ﬃ0(# ,  1 (O0 Oﬃ0   40 (*40 ﬁ/ (
%







ﬃ	ﬁIH P'ﬃ?J ﬁ%  ﬂ(ﬂ@;L	ﬂ (%$ ﬃﬂ(ﬃ ﬃ1ﬁ ﬃ  &! ' 'K ﬃ;N & $1	ﬂ(ﬁ& ﬃ$ 6"            =
8@?  4/ &(&ﬃ* (*4050M2(& ,#( 	DB<0(* ,                            >
 48   *,-"0M2  / 04/ (& 0 $5")(*, ﬃ
B ﬃ&$&,R0+A Bﬁ/ (& '                  8.:
: 48 ﬂ, 06/ ﬃ
 
,#  ',:A,- ( R./ 
 
(*40                         8>
:    4/ &(&ﬃ* (*4050M2(& ,R50 1 ,.4  ﬃ0/,. !ﬃBﬁB ﬃ0
 
                    +9
: ;: 50 1 ,. #,.ﬃ&ﬁ/ (*40P (*,JB                               :F:
: @?  4/ &(&ﬃ* (*4050M2N50 1 ,-4  ﬃ$/, E+, 06/ ﬃ
 
,R   ',JA ,- ( R./ 
 
(*40          :k<
? 48 ( $'E%,./, 0
 
,:B (O/   , ﬀ 0+2 C ,JA 0(*,# ,.4K
(06BEﬂ (*$$$( 	            :F>




,1/  ' , $A ,  O/ ﬃ,.1 ( ﬃ&,-'6/ ﬃ+)(*,.ﬃ/  $:,

 
ﬂ &', 1 $(*ﬃ./ (*40-, 1

 
Q/.A /  (&$/), 1 $&(&ﬃ&$ﬁ/ (*40 2 /
 
(*402          :69
? ;:  ( (*,  ﬃ& $(& 0 2F0ﬃ   ﬃJK60 /E50 1 ,.
 
                     ?)
? @? ﬂ, 'ﬃ&,-&*405P0
1,.$2 ﬃ0+A

 +                            ?ﬁ8
? X<  ,:A,- (&"032AO/ ,J/ '  	 (&,KA                            ?k:
< 48 ﬂ,:AC0(*,##, JK (
06BP ,.&& 0                               ?/=
<   L@A $)/ ﬃ
0ﬁA,.
(                                <








6X[\4[4QI]ZS6X[^5W4QWS6X_4[\)N ﬃ                             <D8










\S6X[5W^5Q=_%6X_\4^)N ﬃ                            <D8
< X<  4/ &(&ﬃ* (*4050M2(& , O0 EP0
1 ,.2F0ﬃ  A  $   /  ﬃ'0ﬁA ,.
(              <
<   Rﬁ/ 
 
(& 0 ,JB ,-1 ,.
 
	 , 0(*+ ,-( ﬀ ,.,. (* ,#L@A $
 
$,- (   1, ﬃ/, ﬃ      <8:




    (O/ ﬃ,10+2 L A   )(*,-ﬃ*
 
(&$/,* 0ﬃ4K  01     <Y?
< ;> ﬂ , ﬃ"50 1 , 





E06B ,.ﬃ*(*40           <F<




.A ﬃ4K                 <8>
 $
< 48   ﬀﬂﬂ (&$  (& 0P( $(0'ﬃ*MA 2F0ﬃ+(* , = $+?/ $+ (*6G&>028  )#8	-028 ),D="
 $7".),DB8*(7$
-6-028*$7"                                        <+9
< 4868  ﬀﬂﬂ+(*$  (& 0  /ﬁA /(&$/,   ﬃ0 $$( 	E#$&(*ﬃﬁ/ (*4052 0ﬃ (& , 2 $+?/ $+ (76G;
& 028  ),8<098),DG"
 $7".),DG87(7$E 6G0287$7"                         <+9
< 48  
 
ﬃ, ,.5ﬂB 1 (&,1 ,.B 0 &, +4A ,#  40(+ﬀ+$(&$
 
ﬃ&, ,-Pﬂ"B 1  (*,1  1 ,         )8
< 48.: Q/ﬁA /  (&$/),#  ﬃ0 $ﬁ( 	  $&(ﬃ&$./ (*40 0+2 
 
ﬃ&,-, EﬂﬃB 1 (&,R+,.B<0 &, ﬂ A,    )8
< 483?  (   1ﬃ15 , /  (& 0 E2F0ﬃ"
 
ﬃ&,-,.5ﬂB 1 (*,#+,.OB=0 *, ﬂ A ,             )
< 48&<  $ (%1ﬁ 8R%ﬂ(ﬃ& ﬃ ﬀ  ﬂﬀ $ $1ﬁﬀ ﬂ1LPJ ﬁ  ﬂ'Lﬁ*ﬂ!ON %ﬃﬂ            8?
< 48  $1ﬁ% ﬁJ  ﬂ   ﬂ =K ﬂ"! $# ﬂ(ﬂ ! ﬂ4N ﬁ%KMR %1ﬁ &!ﬃ%&  $ (%1ﬁ  ﬂ   ﬂ   $ ﬂ(ﬃ      8?
< 48&=  ,. 1$ ,.ﬃ/ 
 
,  4A, / -Q ﬂ   ﬃ&, !#$ 0
 
(*,.1                   k<
< 48.> ﬂ, 'ﬃ&,-&*405/ ﬃ/,12 0ﬃ ,. 1P , ﬃ0/ 
 
, +4A,                     k<
< 48 9 
 
ﬃ, ,.5ﬂB 1 (&,1 ,.B 0 &, +4A , /   ﬂ  ﬃ, ! 40
 
 (&,.1            
<   ﬂ, 'ﬃ&,-&*405/ ﬃ/,12 0ﬃ
 
ﬃ, ,.5ﬂB 1 (&,1 , 
B<0 &, + A,               k=
<  D8PO/ ,K/ $' #'ﬃ*MA 2 0ﬃ"L A $2!ﬃB.B 
 
 (& 0                     F>
<   Q/ﬁA /  (&$/),ﬃ ﬃ
0 $$( 	 #$&(*ﬃ)/ (*40 0+2 + ﬃ
06/ ')Bﬁ/ (

A ,-&  ',  .,ﬃ0M2 F: 
	 (*,-  =8:
<  8: Q/ﬁA /  (&$/),#  ﬃ0 $ﬁ( 	  $&(ﬃ&$./ (*40 0+2  ﬃ06/ 'ﬁBﬁ/ (

A,-**', C.,#0328 8: 
%
 =8:
<  Y? !# $	
(*
 




(*,-    =Y?
<  F< !# $	
(*
 
P0 1 ,  $1  (*405ﬂ &$' ,   ',R  ,0+2Q8 8: 
%
          =Y?
<   + (*400+2
(* ,L A    ,-ﬃ/),-ﬃ  ,-B 0 *, ﬂ A ,

50 1 ,. 6	  *,-ﬃ/),-1 

NA B ( 	1 ,-**',
& ,0+2 8: 
	 (&,                                   =
<  F= + (*40 0+2 (,CL@A $ , ﬃ0/, ﬃ1ﬂ, 
B<0 *, ﬂ4A ,

50 1 ,. 6	  *,.ﬃ0/),.1 

 ,. ' , C.,
0M2Q8 Y: 
%
                                      =





ACB ( 	  ,.*&', & ,0+2 8: 
	 (&,  =F=





 ,.*&', &.,10+2ﬀ8 8: 
%
     =F=
 48   ﬃ06B 0*,-1!BﬁBﬃ'0)
 
                                 >)8




(O/ ﬃ, 2 0ﬃ"ﬂ,:AC0(*,##,-*K)(O06BP ,-*&40           >)
= 48 Rﬁ/ 
 
(& 0  ,
 
/ (& 0 R  0 ﬀ                             9)8
=   ﬂ, 06/ ﬃ
 
,#  ',:A,- ( Rﬃ*MA , ﬀ0ﬃJK>  ﬃ&$
 
4B")(*ﬁ(*$,   1  ﬁ2 0ﬃ
A  (*40 R40ﬀ  9)
= ;: ﬂ,:I /,.(  ,KA B  (*,                                  9F:
= @?   ((&,- (ﬂ(* ,#+,.O06/ ﬃ
 
,R  ',JA ,-
(ﬃ ,-ﬃ/),-ﬃ  1 (&,1 )2F0ﬃ'A  (& 0 R 40 ﬀ    98?
= X<  4/ &(&ﬃ* (*4050M2N50 /),KA ,- (0M2 +,KI / ,.(*ﬂﬀ+$(&E "ﬃ&40ﬃ0( 	O/ ,J/ ,           9k<
=     ((&,- (ﬂ(* ,R0+A Bﬁ/ (&,  ,.ﬃ/, ﬃ+ 1 (* ,1 )2F0ﬃA  (*40 R 40 ﬀ            9
= X=   ((&,- (ﬂ(* ,RP0ﬁ(O0 ﬃ&$' 	 /,.ﬃ& 	                        9k=
= ;> !ﬃBﬁB 
 
 ( 0 $50 1 ,-4 1 ﬃ&ﬁ/),.P ﬁ(*, !#1.A$&*40PQ0)(*ﬃ
0                969
=  9 Q0 *$1 ,-ﬃ&, 1E+,.O06/ ﬃ
 
, ! *&$'ﬁA, )( R ﬃ*+A,.ﬀ 0ﬃJK                   8 )8
= 48    1D (0M ,  1E#,-( ﬀQ0ﬃ4K 15 (O0ﬃ*',
%
1 ﬀ+$1 (& 15  (*,-
 
	           8 )
= 4868  4/ &(&ﬃ* (*4050M2(& ,# ,-O0+/ﬃ
 
, !#*'ﬁA, )(+BﬁB $ '                8 8?
= 48  ﬂ ,  ,-(* , 1>2F0ﬃ (& ,# ﬃ
0 (O0 ( 	)B ,1@A B ,:A,- (* (& 0                 8 k<
9 48  $/  4/(&ﬃ* (& 0  0+2 !#$ 0
 
 (*40 (O0  ﬁ0 0&, (*  (5 (&G ,.E ,.*$ﬃ&,-1 D ! 2F0ﬃ

 
ﬃ, ,.#ﬂ"B 1(*,+,.OB=0 &, ﬂ A," 1R ,-ﬃ/ 
 
,  4A,ﬂ *$ ' P0




9    ﬀﬂ ﬂ (*$  (*40 ﬀ $(&

-	#/),-ﬃB ﬃ
0 / $&40   '),

 ﬂ  1,.ﬃ
B ﬃ0 /  0 '

 ,-&(
 , 0ﬃ0( 

(& ﬃ&,-, &,-*&40  , ,
 
/ (&, *4A /ﬁ( ,K06/ $	  ,

 
? ﬀﬂ  ﬃ,  1 ,
 




&,.&& 0 ',-(* ﬁ?) B ,-ﬃ
 
,.
(ﬃ ﬂ *ﬃ, $ 0
 
 (& 0               8.:F:




ﬃ&,-,. ﬂB 1 (&, ﬂ, 
B<0 *, + A, ﬁ5N&
 % ﬃ ﬁ :'ﬃ N 4L	ﬂ $ ﬂ  H*ﬂ ﬂ  R ﬂ !ﬁIRS ﬃ1ﬁE 'K ﬁ*ﬂﬃ0& ﬂ # ﬁ% ﬀ'L
 ﬁSL	ﬂ$+& L 7R%ﬂ  O!ﬁ  	ﬂﬃ 8.:8?
9 @?  $ $ & ﬃ %1ﬁ ﬁJ  	ﬂ"ﬁ*ﬂ	ﬂ  ﬁJ  ﬁL!ﬂ($& L	Rﬂ( ﬂ(ﬃﬁ &	  ﬂ- !K%ﬂ/N ﬂ            8.:k<
 /
       









(*,JA B 0ﬃ&ﬃ	  )2F0ﬃ




   &	 &(&,KAﬂ ,-
(&, ﬃB ﬃ&$&, ﬂ ﬃ&, ﬀ+$1,.ﬁ	B ﬃ&, 1
 
ﬃ0&
/ ﬃ&406/ 5  0ﬃ')   (& 0   !ﬃB)B
 
 (& 0  1 A ',KA, )(PBﬃ
0
 





ﬃ0 (,.*,E0ﬃ')  (& 0  R./ ﬃ0(* ,-ﬃK, (& ,.*, 	 (&,:A ( 	DB 
 
$ﬁ	 'M0 (& ﬃ06/ ' $ 1 ,:B ,. 1 , )( /)BD
'ﬃ& 1,   1$B ﬃ
0
 




$,. ﬀ  
 







06A B , ﬁ( 	 0M2 0+2 ( ﬀ ﬃ&,# 1 ﬃ1 ﬀﬂ ﬃ&,+, (* ,#)2 ﬃ&(&ﬃ/
 





(&, ﬃB ﬃ&$&,    ,DB ,
 
(*,-1 (O0 'ﬃ0 ﬀ ,DB<0 ,.
(*ﬁ	L ,-*,  ﬃ
 









,.1 ﬀ $(& (*,
 
$,  ', %) (7)#+<ﬃ87), 6-$ 8 "ﬀ+GF
 
(7)."ﬀ" M6=ﬀ $ & $*$ﬃ +GFﬀ6<$ F28*) Sﬀ+GF
D=".$8 / $&>02+?/#" 02+!/ 8*$ﬀD-ﬀ8*$&:$+<ﬀ"ﬁ !#"Gﬃ&0(#(*,KB :, (& ,-	  /),RB ﬃ0MB<0*,.1 (*,
 
0
0$1 (& 0P0+2N 







 ' (* , 1ﬁ/ﬁB $
 




!#  , ( (&,KBJ, $(     ,-,  B ﬃ06B 0&,.1 (O0 2F/ ﬃ(& ,.ﬃ ﬃ&,.1ﬁ/
 
,(* , $ﬁ2 ﬃ&&(ﬃ/
 






ﬃ&, *$ ' (& ,1 , 'ﬃ, ,0+2 &ﬃ&$ '"0+2 (& ,.&,
 
0 0$1 (&, 1
 
0+A Bﬁ/ (*$ '  1 (O0ﬃ*',"&	 &(&,KA
 1 (O0CB ﬃ
0 / $1 , / ﬃ0(O/$ ,.1EB<0 0$0+2ﬃ&,.06/ ﬃ
 
, ﬂ(0(* , ,- 1D / *,.ﬃ+   DGﬃﬀﬁﬀﬂ
ﬂﬃﬀﬂﬃ ﬂ !#"%$'&("*) $,+ -/.1032() 4 )527698:6<;=2>$'?@;
  ﬂ+(*$ﬁ( 	  	 0(*,:AJ,
 
06ACB./ (& ' *ﬁ(*,.K,B<0&*$ ﬁ	 ',K0'ﬃ&MB 
 
 ﬁ	 1 (*ﬃ&$ﬁ/ (&,.1, )0&( (* ,&ﬃ, 1




06ACBﬁ/ (*,  1 &(0ﬃ* ', *,-ﬃ/),-ﬃ&. ﬂ &, ﬃ0  ﬃ,  $ 0
 
 (&,.1 ﬃ, 06/ ﬃ
 
,. 2F0ﬃ (& , $ﬃ
+BﬁB 
 
(& 0    1 1 (  ),+ ;3/G$&>0,+?/2H  1 (&,-	 ﬃ&, 
 - 
0+/)(*,-1 2F0 ﬃ &,.1 0 ﬃ, 0+/ ﬃ
 
, /  ',







, B 0 07, (* ,-	 ﬃ&, / BQ,
 

































       M
  Z
       SLA
       SLA
       SLA
       SLA
       SLA




R $'6/ ﬃ,ﬃ848 L ,.ﬃ0/ 
 
,  ﬃ
0 / $1 , ﬃ&  1 ﬂ,-ﬃL ,- (& 0 * 4B    & $1; $1ﬂ 	"4ﬁ+	4=@ﬀ=ﬃ1 5!"ﬀ# ﬃ&O$ ﬃ 7$ ﬂ
ﬁ  ('*+, /.ﬀ	I#Dﬀ('1(%ﬀﬂ!M3ﬀ04ﬃ1 5!"ﬀ6  &!$  $1ﬂ 	"4ﬁ+7	 74'#(%9:!"ﬀ# ﬃ&'$ ﬃ $ ﬂ ﬁ  	5ﬁ+	44
ﬀﬃ1 S!"ﬀ6?>ﬁ!"ﬀﬃ1!@ !"ﬃ!" 	1C4ﬀﬂ!!9 !DE#*' $1 ﬁ ﬂ(%  ﬃ &!  ﬃ &%$ ﬃ 7 1ﬁ36
 
0+A B./ (*$ ', )/ $ﬃ0 .A ,- (&K,  1 (&,-	 )0( 6<$%$87)4FG$7+ $7),D " ﬃ&, 
06/ ﬃ
 
,.  1 ﬀ 0ﬃ4K
 01  




,+,+ / ( $$( 	 &	 &(&,KA  ,. , 1 (* ﬃ
06/ '  *,.ﬃ0/ 
 
,5B ﬃ0 / 1 , ﬃ A 0
1 , 

,., R '6/ ﬃ&,
848  + ﬀQ0
 
(*, 'M0ﬃ&$,.0+2 *,-ﬃ/ 
 
, B ﬃ
0 / 1 ,.ﬃ#, $( !ﬃB)B 
 
 ( 0   ,-ﬃ/ 
 
,   ﬃ0 / 1 ,.ﬃ&

!1)    (*  (
0 ﬀ +BﬁB $
 
 (*40 J,
 1 ﬂ (&$$( 	  ﬁ2 ﬃ* &(*ﬃ'/
 
(/ ﬃ&,  ﬃ0 / 1 ,.ﬃ&

ﬂ'  (& (N0 ﬀ 
 






/.A,.ﬃ&*$' /  
 
ﬃ B ( 0 ﬀ+ﬁ(* !) "(O00 (* 
 . 
, & (O0 +B)B 
 
(*40 
  &,.ﬃ0/ 
 
, !1)  $ (
/ﬃ& O/  
 
ﬃ ,ﬀ ﬁ(* ﬂ " (O0 ﬁ0((, +B)B
 
 (& 0 *,.ﬃ0/ 
 
,- 0 (& ,
 
0+A B./ (*, &, ﬃ0/, ﬃ 0 ) 1 ,KA   12  ,.ﬃ0/ 
 
,,-/),- 'ﬃ, ,KA, )(*

D !   ﬃ&, $ B 
 







ﬃ B (& 025/ﬁ(*4B $, !) " /  
 
ﬃ&$ , (O0(* , *MA ,Rﬂ ?, (* /  ﬃ,KI /$ﬃ&$ ' (& ,Rﬂ  (O0 O/ﬁB)B<0ﬃ0(
& ﬃ&$' 0M2A / ﬁ(*4B $,ﬂ@<$4"C0M2 3B.B $
 
 (*40   D/
 
  &,.ﬃ/ 
 
,EBﬃ
0 / $1 , ﬃCAC0 1 ,.+'ﬁ/),.
 
/ &(O06A,-ﬃ&
(* ,  $$( 	 (O0 / &, 3B.B 
 
(*40  ﬀ ﬁ(*ﬁ0+/ (0 ﬀ+$ ' (&, 0M2 ( ﬀﬂﬃ0, 0ﬃ (* , )2 ﬃ& &(&ﬃ/
 
(O/ ﬃ,  ,-,.1,.1(O0
ﬃ/  (* , +B)B 
 





















( 	+, (* , ,. 1 @/ *,-ﬃ& ﬃ&, 'ﬁ/), 
 B 	  B , ﬃ / &, Bﬃ0
 
$ ' A 0
1 , $ 0 ﬀ  ' (* ,JA (0 / *, (* , B ﬃ0 / 1 ,-1 ﬃ&,-O0+/ﬃ
 
, 0 $	 (O0 (*, , (&,.
(
ﬃ&,JID/ ﬃ,.1%




0 / $1,.ﬃ )0(&
 




, '   ,-( ﬀ0ﬃ4K &ﬀ+$(
 




(*40   *  ,.   !)  ﬃ0,:I / , 0(*

(* , ﬂ"  (O0 ﬁ0 &( (  MB.B 
 
 (& 0 ,.ﬃ/ 
 
, J, (& , ﬂ  ﬃ, B 0 1  
	  40
 





(& 0  &, ﬃ0/ 
 
, ' ,:A,.
( , ﬃ/ 
 
,. / ,KI / ,.
(*ﬁ	 1 ,KB  0 	 (*, +BﬁB $
 
 (*40   1PBﬃ
0 / $1 ,
(* , !)  ﬀ $(&$ﬁ2 0ﬃA  (& 0   06/ ( (& , ﬁ00(*,-1 +BﬁB $
 




, ' 4,  ,  1ﬁB 0$
(  1 $,  
 $ﬃ(/$C (*40 (*,
 
  I / , J, 
/
 




<D,"),=% ,  1 ﬃ1 ﬀﬂﬃ, / ﬃ0(/  C. (*40

,  '  ,=(  D/ﬁB ,.ﬃ1ﬁ06A, *,.ﬃ0/),.ﬃﬂﬃ0,#/ *,.1 (O0CB ﬃ
0 / 1 ,  
0 (*40+AC0 ' (* , +B)B 
 
 ( 0 $ &(* 
 
,.














,  (O0 (* , ﬁ0&(&,.1 3B.B $
 
 (*40 (ﬃ0M/' (& ,#,- 1) B 0$)(  1 ,  ( $ (, ﬃ, B 0 & $$$( 	 0+2 (& ,




 ( ( (* ,)%! ﬃ&,JID/ $ﬃ&,JA ,-)(* 0+2 (* , +B)B 
 
(*40 





S +ACB ,.0+2 ,:A,.ﬃ' ' 1 ,JB 40 	DA, )(0M2-/ (*$ﬁ( 	 	 (&,KA   ﬃ,   $1;  $+ $8J02ﬃ ),+ 02 0 $+  $8*"H




> ,    ! ﬃ&$1

9 ,6* ,.&( ! ﬃ&$1

8  H
 1 02+ $0
	

868M,ﬁ8   ,M2F0ﬃ
, +ACB $,6,  ﬃ&,.1 )+ MB.B 
 
 (& 0 ﬁ0&(& '

8.: ,ﬃ,KA 0 (*,ﬂﬃ,. 1 , ﬃ&$ ' Q
0

83?),)8&<% ,60 $ ,ﬂ')3A $ '

8 ),8&=  ")(*,-ﬃB ﬃ*, 1 (*
 
, )(*,-ﬃ& ﬁ0&( +BﬁB 
 
(& 0 :, /
 


















1 0) $ ,ﬂ'+A  ' &,.ﬃ/,.ﬃ&












, )(*,-ﬃ&:,  1 (*,-	, ,
 
/ (*, +BﬁB $
 
 (& 0  
/
 
 ﬂﬀ , (* ,-ﬃ2F0ﬃ&,
 
 &(& 'ﬁ,ﬁB ﬃ
0(*,- 
/ )2F01 $'), 1 ﬃ0
 





 1 $ 1./ 
(*ﬃ   ﬃ&,-&,  ﬃ
 
 $ &(*ﬁ(O/ (*40  L " ,-(* +BﬁB$
 
 (& 0  
 




(*,.)( 10(*ﬃ&$ﬁ/ (& 0   ,-( ﬀQ0ﬃ4K
:, ﬃ
0+/ (& '  1 AR/$(&
 
( 0 /,.ﬃ& 	 K,   1 
 





868+,-8   
ﬂﬃﬀﬂﬃ  -/;=2>$ 4 ) 2>) - ;ﬀﬁ 8:$'&("<)ﬂ,$ ; )ﬂ90 2>) 4 ) 2 6 8:6<;=2($ ?@;
ﬂ (&$ﬁ(0	0	 0(*,:Aﬁ00( / ﬃ 06/ 
 
 &&, 0+2%MBﬁB  
 





ﬀ , /ﬁACA  ﬃ& ,#2 ,-ﬀ
0+2 (* ,KAE,
 


























(R0ﬃ *,-ﬃ/),-ﬃ.E ,-ﬃ/),-ﬃ& ﬃ&, ( 	DB
 
 ﬁ	 B<0 ﬀ , ﬃ
2 /
 
06ACB./ (*,-ﬃ& 0 ﬃRBﬃ
0
 
, *,. E $$, )(*




 G $,.J,1 ,./ 
 
,.J,  1 ,-/),-5B ﬃ
0
 
,.*'CB 0 ﬀ ,.ﬃ-  +ACB$,.0+2
 
$ ,-)(










,&	 &(&,KA:,NBﬁ/ $&) O/  
 























1 ,   ,:I / $/ ,-
( ﬃ&, 
B<0 *$ $ﬁ(*$,.    ,., ﬃ@ (0M B ,-, ﬃ 1   ,.ﬃ& 2 ﬃ0+A
 









06ACBﬁ/ (*, ﬃ0 ﬃ&, 1 , 1 
 
 (*, 1 (0 ,.ﬃ/ $ ' (& , 0 (&,.ﬃ&-   ,., ﬃ@ (0M B ,-, ﬃ




,C/  1 , ﬃ
 ,  /






 /1 , G$,1
 
0  (&,.







  ﬁ  (	$ﬂ NA ,.ﬃ&' ' 1,
 
,.
(&ﬃ*$., 1 ﬀ , 
&,.ﬃ/ 
 
,.+ /), (* ,
 
+B $$( ,.ﬂ(0 0ﬃ&')C-, $CB ,.,.ﬃ' (O0M B ,.,.ﬃA   ,-ﬃ.
Rh	.%&UO27"ﬃ






 ﬁ040'$, "2F0ﬃ (&ﬃ* 
2 ,.ﬃﬃ&$' 1(  /
 
(*  ( ﬁ(
 
  ,B ﬃ0
 
,.&&,.1   0(*, 1 	  1
 









( (* , 1 (*  1 ,.1 $(   0(*, 1 	 (*ﬃ, +A (0 (& ,
+BﬁB 
 
(& 0  (&  ( $LB ﬃ0
 
,.&&$' (& , 1( #1
 
0)/), ﬃ (*$' $((
0 +/ 1  0"0ﬃ / $1 ,K0  ﬂ $LA,   (& (42




, ﬁ/),. (* , 1  ( 1AC0ﬃ&,I /
 
K ﬁ	 (*  ﬃ,KI / ﬃ,.1-,
ﬁ( ,., 1 "(0 & /),ﬂ(* ,+,
 
,.&





K ﬁ	 ,..0M/',ﬁ0 ﬀ ,-/), ﬃ ,(* ,#B ﬃ,.*,- (& (*40E0+2 (& ,
1 (* ﬀ $ .0(+ , A 0 0(% * $(& (*ﬃ, +A 'ﬁ, (& ,
 
$,- (  ﬃ0 ﬀ &, ﬃQ0ﬃB 4/'3 
 
  0( ﬃ0(ﬂ1 $OB  	 $ '
(* ,#1 (*  ,J2F0ﬃ, (& ,#,- (&ﬃ,G$,#    , ,- (*ﬃ& OAﬁ(&(&,.1%NM +ACB ,.ﬀ0+2 &(*ﬃ, +A$ ' +B)B
 
 (& 0  ﬃ&,
ﬀ ,-
 
&(&K,ﬃ*1 0  1  (* (*40 0 (&, ﬀ ,.,)B<0 1
 
 (*.
* ,  ﬃ, Bﬃ A ﬃﬁ	 
(*,-ﬃ&,-&(*,-1 $ +BﬁB  
 







&, 1 0 (* , $ﬃ &(*ﬃ
/
 
(/ ﬃ&,  1
 
+B  $ ﬁ( 	6,(,., MBﬁB
 
(*40   ,- 0 '(O0E0 , 0+2
(* ,#',- , ﬃ* 
 
 *&,   ,-D/)A ,-ﬃ* (&,.1  <0 /),  * , ﬁ0 ﬀ 1 , 
 




ﬁ0,.  	(& ,2 /
 





B ﬃ0 /  1 , (& ,#2F/ 
 
(& 0 0+2  /.A  ﬃ,.O06/ ﬃ
 










(& 0 0MB ,.ﬃ& (& 0   1A  (&,.ﬃ $.1M MA B $,.
$
 
4/ 1 ,# !ﬃ   15  ,:0+B$,  0+2 (  ! ﬁ0(* ,.ﬃﬂ+B)B 
 
 (& 0>B<0MB./   ﬃﬂMA 0 ' 1 $'ﬁ( % 4A  (*40
 
0+A B 3
 $,   ﬃ&, Q
0ﬃ&,. 1 , ﬃ&$ ' +BﬁB 
 
 (*40 +(O0 ﬃ&,-1 ,.ﬃ
 















0+A B<0 *,.1C032<A / $(& B$, (&, ﬃ. 	DB 
 




&(Q0+2  ﬀ ,.*,-ﬃ/),-ﬃK,  +B)B  
 










 (&,.ﬃ"(O0 (* , 
 
 ,"0M2%ﬃ,KI / ,.(*  1 (&ﬃ* *
 
(*40   !  , +ACB $,
$"C0) $ ,ﬂ 0D09K &(0ﬃ&, ?* $(& (* ,B ﬃ0$42 ,.ﬃ& (& 0 032 (& ,* ,.  1C )(*, ﬃ0,-(K,







(& 0    PB ﬃ&, / ,- ( +BﬁB $
 
(& 0  ,-
(&, ﬃB ﬃ&$&, - ﬂ,., +BﬁB 
 
 (& 0   ﬃ,40 'M ﬃ/   '),
 1
 
0+A B ,<,  15B ﬃ,., )( $)(*, ﬃ,.0(*$'
 
 $,. ',.ﬂﬀ $(& E/ (&$$( 	 0	 0(*,JA -
e_U -	.  'T	
,\R 339$2
ﬃ&,:B ﬃ,.*,-)( (& , ﬃ,KA 0 (&, , ,
 




(*40 -ﬂ , ,  1  /,.ﬃ $ B ﬃ0 / $1 ,-1 ﬀ+$(&  (& $
 
$ ,-
(K, (*  (
 






B  	  , 	  0)ﬃ&1 1 AC06/ *, ,./, )(*  ﬃ&, *,.)( 2 ﬃ06A (&, / &,.ﬃ& (& $
 
$,- ( ﬁ0 1 ,(O0(& ,
ﬃ&,JA 0(*,
 
06A B)/ (*, ﬁ0
1, (* ,>/ (*$$( 	 	 (&,:A , 1 (* ,>06/ (OB)/ ( 0+2+(* , MBﬁB $
 
 (* 0   / $,-ﬀ , 1
)	 (*, ,  1 @/ , ﬃC/ *$ ' (& , ﬃ&,KA 0(,1  B   	 (*,
 
ﬁ0 0'$,  /
 
   ﬁ(*ﬃL










D8  ﬂ , (*ﬃ&' ,.(*,-1
 







0ﬁA ,.)(  ,- 0 '(O0 (* , /,.ﬃ(*
 






ﬃ,+, 1 1,-&' M/D
(O0+A (*402   MA B  ,.R0M2ﬂ1,-4K
(O06B +BﬁB $
 
 (*40 (*  ( ﬃ






,  '  ,= 
 
ﬃ0O032 (* 0ﬃ&1-,ﬁ	/ (*40D02K ,)S
 





01K,.ﬃﬂ  1 (ﬃ*1 ' MBﬁB  
 
(*40 K,  1
 ! + ! +BﬁB$
 
 (*40 -
ﬂﬃﬀﬂﬃ   $ ; - &  $   /$'?@$ %2 )90 2>) 4 ) 2 6 8:6*; 2 $ ?@;
ﬂ, 40
 
(& 0  0+2./ (*$ﬁ( 	 ﬃ&,.0+/ﬃ
 




 (&ﬁ0&, 1 ,.
 
ﬃ ,.1  (* ,ﬀB ﬃ&, / 40+/ *,
 

(*40 $#1.0 , )	ﬃ&,.
06/ ﬃ
 
, A  ',KA, )( , ﬃ/ 
 
,.. + , ﬃ&,.06/ ﬃ
 
, A   ',KA ,.
(#	 (*,KA B , ﬃ2F0ﬃA
1 , 'D (& A, ﬁ(* +ﬃ0, 0+/ ﬃ
 
, B ﬃ
0 / $&40 $'), 1 B (
 
 , ﬃ&,:I / , 0(* (O0 , )2F0 ﬃ
 
, (& , ﬁ(*+  0
 
3
(*40 J,  1 ﬃ&,-B 0 1  (O0 1 	 MA 
   
  ',- (* ﬃ06/ ' ﬃ/ D (& A, ﬃ,   $ 0
 
 (& 0   ﬂ, 1 , &$' 0+2+
ﬃ&,-O06/ ﬃ
 















(/ ﬃ&,.K,-".(402 $L0M2 ﬁ2 ﬃ&&(&ﬃ
/
 
(O/ ﬃ,+ 1 MB.B $
 
 (*40 K,
/2ﬂ,+?02&  ( ﬀ0ﬃ4K
 01 1,JA   1 :,  1 6<$ $8*)4FG$+ $*),D "AL 0+2 3B.B $
 




A ',KA, )( 04/ (*40 +$ (0 1  	? / (&ﬁ( 	 	 (&,:Aﬂ( 	)B 
 





(*,. ﬃ, 0+/ ﬃ
 
,- (O0 +B)B  
 
 (& 0  &/ﬁA ' ﬀQ0ﬃ&(

 
 *,  ,.  / 40ﬃ. R.0ﬃ
, +ACB $,6, 
 




,.)( ﬂ ﬃ,. NA  	  , 1 , 1 
 





























R $'6/ ﬃ,R8    N	 /, ﬃB ﬃ0 / *40 $ '#* 0(*,-06ACBﬁ/ (&'  	
 







 $1ﬁ% ﬃ 	ﬁH   ﬃ J ﬁ%  ﬃ 'K$1ﬂ.=E $   %1ﬁ  & !O 'K ﬁ  )L ﬂ/LO  %ﬂ1LPN   ' !ﬂ6

, , R'+/ ﬃ, 8    ( $,  1 ﬂ(O0&(*ﬃ
0' +BﬁB 
 
 (& 0  O0  '+/ ﬃ*




0 O/ﬁA, #(, 8  B ,.ﬃ
 
,.




/ (*40 ( A,  ##(& ,
 
















ﬂ ,P0 (&,.ﬃ  $(&, ﬃ (&$/), $ (0   0
 
 (*, ﬃ&, 
06/ ﬃ
 
,   	  ,.(
 ,<0ﬃ(.R.0ﬃ
, +ACB $,6,A /ﬁ(*4B $, +B)B  
 
 (& 0 
 
0M/1  , 1ﬁA$((*, 1 )(O0  &, ﬃ0/, ﬃ A 
 
 ,+,  1  40 ﬀ , 1 (O0
 
0 O/ﬁA, &ﬃ, 1 ﬃ&,.0+/ﬃ
 
,. )	  ,-&(
 , 0ﬃ(







,#$ﬀ/ .B ﬃ&,.1 
 
(* $,+,  1 (* , ﬃ,# ﬃ&,+ﬀ , 9K+BﬁB 
 
 (*40 O06 '+/ ﬃ*
(*,-,. 	  (* ,0 (* , ﬃ
 1-,  ( )	  0( 
(ﬀ0+2%(& A,+, (& ,#0	 0(*,:A     ' , ﬃﬀ/ (&$  (& 0
 
06ACBﬃ,.1 (0 0 /),.ﬃ
B ﬃ0 /  0D
$ ' 




,1A ',KA, )(+O04/ (*40 B ﬃ












B<0 *,$ /ﬁB ﬃ,.1
 





(  $	 / (*$ ,-12 !#" ﬃ,.O/ $(K,(* ,-*,ﬂﬃ&,-06/ ﬃ
 
,A ' ,:A,.
( O0  / (& 0   ,
 
06A,
  $1 ﬃ* 
 
, (0 ﬀ  ﬃ1 ﬂ ﬃ01 ,.ﬃ+ 1ﬁ06B (& 0>0M2 (& ,/ (&$$( 	 A 0
1 ,. N  (* , , (+&,
 
(*40-, ﬀ , 1 ,.
 
ﬃ ,











































R $'6/ ﬃ,ﬃ8;:  
%
, 0(N <0ﬃ(N%,.1  (0EOﬃ0  # 0 (& 0  ﬁ/ (
%






!ﬂ  $1ﬁ ﬃ!ﬁIH 
 ﬃ J ﬁ 	ﬂ ﬂ-;L!ﬂ(   $ ﬃﬂﬃﬃ'ﬁ!ﬃ & !O OK ﬃ;N &!$1 %!ﬂ ﬁ &!ﬃ$156
  	
     
 @=@?ﬁ (402ﬃ ),+ &:)/G$ﬁ;3/982$+ 8*$7".),DG87(7$ &>02+!0.FG$& $+< ﬀ+ "76G0287$4/ D-ﬀﬁﬀﬃﬂ"ﬂ#" $&'"  ﬀﬀ ﬂ9 $/ﬀ	$3$8
(7),& 	ﬀ+ $4/ 0@=@?ﬁ (409ﬃ ),+ )# F2D 028J02+  $7$*" 02+?/ "ﬂ."%$& $ ( $+ (ﬂ  6-09+ )2$8; @!87). " ),+ ﬀ+GF  )#87"
(40,".$ﬀ ),8EDG+?/G$8; @<87). " ),+-ﬀ+GF	$7" ;J$ﬁ ),8ﬂ )E8*$7" ),DB87(*$7"ﬁ
R $'6/ ﬃ&, 8;? $4/(&ﬃ* (&,. (& ,  	 B 0(* ,.*$.	#/),-ﬃ'@B ﬃ0 / $&40 $ 'CB ﬃ








	#ﬂ  1 ,-ﬃ' B ﬃ0 /  0  '>B ﬃ0 / $1 ,- ﬀ , 9K O0  'M/  ﬃ*  (, ,.K,




	 ! AC0 1 ,-H 1 ﬃ&ﬁ/),- +BﬁBﬃ'0)
 
 B ﬃ0 / 1 ,->"8*),+GFﬃ )#F2D-028J02+< $7$7"  1
$ﬁ $*(ﬃ9$ "ﬂ#"%$& DG  ﬁ .02 ),+
P0
1 , $?B ﬃ




 (& 0  ,  / 40ﬃ 1RB ,-ﬃ




  , 4B   
 
 $,./ 
$ ' (& , 	 B 0(* , &$  (ﬃ0 ﬀ ,-/, ﬃJ,
 
ﬃ, (*$ ' 3B.B $
 




 $,.' ,  O/ﬁACA 3
ﬃ&.,.1  , 40 ﬀ 

























0 &0( 0+2AR/$(& B $, , (*,-ﬃ0',- ,:0M/
 
0+A B 0 ,.
(& ﬀ+ 
 
  /,1 , 
B ,. 1,-
 
$,. +AC0 ' (* ,:A 
=
Under provisioning
  (Best effort)












50M2(& , ﬃ&, 
06/ ﬃ
 





 (*40  *' 4G
 
 




06A   , 1 ,  ,
 
(
0+2 (* ,.&, ﬃ&,-O0+/ﬃ
 
, ( 	)B , 0 +B)B  
 


















, ' 4, &(0ﬃ*',  
 9 %.	3 UV/-3#7%.dU 2h	&_2ﬃ/'474
!   	  ﬃ032"&,-ﬃ/ 
 
, (*4A,6, ﬃ&,.B<0 &, (& A, J,</ (*$C  (& 0 ,






:,"(O0 +A, 2 ,.ﬀ1,  ﬃ&, ﬃ&,JI /$ﬃ&,-1 $ 1 0+2
AC0 1 ,.$  ' 
* , ﬁ0 ﬀ 
/ﬁACA  ﬃC.,106/ ﬃA #Q
0ﬃ
 




    
 
	/ ﬃ MBﬁB ﬃ0
 
 (O0RBﬃ0 /, (* , (* ,-* &(  (*,:A,- (  (O0 1 ,./),.406B (&,
 
 ﬁ0 0'  ,- $O/ﬁBﬁB 0ﬃ0(Q0+2 MBﬁB $
 
3
(*40 AC0 1 ,.$  'ﬁ,  1 (* ,- 3B.B ﬁ	(&,AC0 1 ,.$ﬂ(O0 ﬀﬂ ﬃ1ﬂ1 ,.&$' 0+2 ﬃ,.O0M/ﬃ
 
,A   ',:A,- (AC0
1./ $,.
$ﬃ&,.1E/ (*$ ﬁ( 	 ,.
/ ﬃ




[\k	 *  4`$9$"-P]^%_[\547'bac4`%&ML$d2 e_
$#`%&6Fi[\-27"'U '2$	
* , 1,JG  , ',. , ﬃ&  +BﬁB$
 
 (*40 AC0 1 ,.
 
0 *$(* 'P0M2  O0  O, 1 ,KB ,.1 ,.
 
	 O,ﬀ0ﬃ4K




,J AC0 1 ,  P* ,1 ,.
 
ﬃ&$ , PA,-(&.0 1)0 0'	 (
0 1 ,-ﬃ&ﬁ/),/
 
  +BﬁB $
 
(& 0 AC0 1 ,. $ 
















 (*40P/ * ', 1 ,.1 
 






 &( +BﬁB $
 


















 (& 0 1 ,:B ,. 1 ,.
 
$, K,  1
G ﬁ	

/   / $1(*,(* , 1 ,.ﬃ$/),-1 A 0
1 , $.E	 
 
, (* , +BﬁB 
 
 ( 0  A 0 1 ,  ﬃ, 1 ,-/, 406B ,.1-, (* , 	
ﬃ, 3B.B $,-1 (0 ﬀ ﬃ01 ﬃ,.
06/ ﬃ
 
,#A  ',:A,- (2F/ 
 
(*40 +$  / (&$$( 	 0	 0(*,JA
B/%YMLﬃ27"V

,`,6Fd	.$2 [\54ﬃdﬀ2 e_U -	.  T	
, 
* , 1 ,JA 0 (*ﬃ& (*,"(* , ',- , ﬃ*DA, (*.0
1ﬁ040'	10+2ﬁA 0
1 ,   1 ﬃ&ﬁ/),  ﬃ&,.06/ ﬃ
 
,QA  ',KA, )( 2F0ﬃ  ﬃ&,JA 0(*,
1 , JK (
06B / (*$ ﬁ( 	C* ,   /,
 
ﬃ&,  (*, 1 ﬁ0 /),-NA 0 1 ,-12 0ﬃ ﬃ&,JA 0(*,1,.JK (06B &,.&&40  + ,.&, AC0 1 ,.$
B ﬃ





,R/ *',12F0ﬃ 1 , 4K
(O0MB *,-&*402 ﬂ ,RAC0 1 ,. ' 1 ,.ﬃ&ﬁ/(*4052F0ﬃ+(& ,
ﬃ&,JA 0(*, 1 ,-*K)(O06B AC0 1,-$B $($)(O0 ( ﬀQ0 &(*', -   (& ,  A8*" "%0 FG$ ,"(* , 1 ,-ﬃ&ﬁ/  (*40 Bﬃ0
 
,.&




 (*40 (O0  , , ,
 
/ (&, 1  (& , 1 ,-*K)(O06B , &*402* , $4/(&ﬃ* (&, (* $
1 , ﬃ0/  (*40




0 &1 ,.ﬃ, 1+BﬁB $
 
(*40 O0  Bﬃ*3A , (*,-ﬃ&
ﬃ, (*ﬁ0,0+2 *,.ﬃ0/ 
 
, (& A ,2F0ﬃ ,  A  &,  1  ﬃ&,
 
, ﬁ/),06B ,.ﬃ& (*40 " 1 
 
ﬃ&,.,.C/ﬁB 1 (*,ﬂﬃ, B 0 &, (*4A ,






0 *$(0M2  AL 0M2 &,. 1   1ﬃ&,
 
,.ﬁ/), , @A $ 06B ,-ﬃ* (& 0  ﬀ ﬁ(*
 A,   ',#& -, 1 $(&ﬃ&$ﬁ/ (*40% + ,ﬃB ﬃ0+G $ ' $ 1ﬁ0 ,/ *$ '  &,. 1ﬀ 0ﬃ4K 40) 1,  1(& , ﬃ&,- (*40 0+2
(* , *,.ﬃ0/ 
 
, (*4A ,-  1 
 
ﬃ&,-,  /ﬁB 1 (*, ﬃ&,.B<0  *, (& A, #(0E ﬂ *ﬃ, $ 0
 
(*40  #1 ,-(&, ﬃA$ , 1
(* ﬃ06/ ' 0(  (&0(*
 
 A 0
1 , $.!   ﬁ	 (*
 
NAC0 1 ,. $
 
ﬃ&,. (*,-1 / & ' I / ,K/$ ' (*,J0ﬃ	 (O0 A 0
1 ,.
(* , ﬃ,.OB 0, (*4A ,2 ﬃ
06A   ,  A %,.ﬃ0/), ﬃ 
  (&, " $7(7),+?/ " 0.FG$ , ﬀ , 3BﬁBﬁ	  ﬀ& ﬀ+GF/G$%@<$7+?/G$+ (ﬂ &(*ﬃ
/
 
(/ ﬃ&,>2F0ﬃ  *, ( 032 +B)B 
 
(*40 
(*  ( , ,
 
/ (*,   (& ,1 ,-*K)(O06B *,.* 02 ﬂ A$ ' 1 ,KB ,- 1 , 
 
,. ﬃ,J2 ,.ﬃ (0 (* ,, ,
 





 (& 0  ﬃ&, &(* ﬃ(&, 1 ﬀ+$(&   *,.* 02 ﬂ , 1 ,-ﬃ&ﬁ/  (*40
 
0 &0(*0+2 ( ﬀQ0 0(*,JB. R$ﬃ&&(K,
ﬀ , , (*,- 1 (& , B ,.ﬃ'2F0ﬃA 
 










1 , ﬂ,JI /  (*40 C2F0ﬃ (* , ﬃ,:AC0(*, 1 ,-*K)(O06B   ,
 
0 1,
ﬀ , 1 ,-*$' A,
 






(*, ﬃC. (*402 * , B ﬃ06B 0&,  $	 &$ 0+2 0	 0(*,JA
/  ', 40' 2F0ﬃ &(* (*$(&
 






(&,.ﬃ&  (*402+! 1 ,KB ,  1 ,-
 
	 A (*ﬃL5A $ (* $ (& ,
B ﬃ
0 $$$( 	E0+2 *,JID/ ,.




 (*40 :, ﬀ  
 
  (* , P/ *,.1  (




(O/ ﬃ,12F0ﬃ+ ' $/),. &,-("0M2 MB.B $
 
 (*40 .
B39"h2 274  -4`d	.$2 !e_
$#`%&6Fi[\-27"UV2h	 % B T	3, RT'.
$27
* ,  /), 1,. ',-1 ﬃ, 06/ ﬃ
 
,5A ',JA ,-)( AC0
1./ ,- (& ( ﬃ&, 1ﬃ&ﬁ/,   	 (& ,ﬃ,:AC0(*, 1,.JK (06B




$$	+,ﬀ ,  /),1 , /),. 0+B , 1  !ﬀ%$  /2&  "7" ),+  ),+<ﬃ8*),. 1 
 $7".),DB8*(7$ "7"ﬁF2+<& $+ 
	 (&,:A (*( ﬃ&,.$	E0 (& , ﬃ,:AC0(*, 1 , 4K








& ﬃ&, - ﬂ,ﬃ&,-O06/ ﬃ
 
, & ' .A ,- (#B ﬃ








$ ' Bﬃ0 ,JA P/ $(& B $, ﬃ&,-O0+/ﬃ
 
, ( 	 B ,.
 




ﬁ(*$, 0+2   . * ,
1 ,KG  ,  ﬀ ,.$'
(&, 1 G ((*$ 'CA ,-(*ﬃ&
 
(*(+ﬃ&,KB ﬃ&, , )(*ﬂ(* ,G (  ,-( ﬀ ,.,  (* , ﬃ, 0+/ ﬃ
 
, +1 ,.*$ﬃ&,-1)	(& ,




(O/$ﬁ	 /  $  $, $(* , 0	 0(*,JA * ,#(* , >/ &, 
%
, ( R $(ﬂ'+0ﬃ&ﬁ(*)A
(O0 G ( A )	 ﬃ,KI / , (& B<0 *&$, $ (*, &	 &(&,KA 
* ,   /, ﬁ/ $$( :@!8).3),ﬂ@<$ ﬀ& @? $& $+ %02 ),+(O0/ $$1 (*, (* , 2 ,.*$ $ﬁ( 	$032(& , 1,-&$'2 ﬂ ,
B ﬃ
0(O0( 	 B , ﬃ&,:B ﬃ&,.&,.
(&  ﬃ&,KA 0 (*, 1 ,-*K)(O06B / (&$( 	 &	 &(*,JA  ﬂ &,.ﬃ& /)A ﬁ(ﬃ&,JID/ ,.&(& 2F0ﬃ 1,.JK (06B
&,.&*40 (O0 (* ,E/ (&$$( 	 + ,EB ﬃ&,-1 
 
(*,.1 	 (&,KA ﬃ&,-O06/ ﬃ
 
, & ﬃ&,  ﬃ,KI /$ﬃ&,-1 (
0 A,.,-( / *,.ﬃ ﬁ%!
ﬃ&,JID/ ﬃ,KA ,.)(*  ﬃ, 1 ,.(&,.ﬃA$,.1>2 ﬃ
06A (& ,AC0 1 ,-2,:I / (& 0 ."ﬂ , ,B ﬃ&,.1 
 






1./ ,M, (& ( A 2K,. 1)A $&*40 1 ,
 
 0 2F0ﬃ (* , 1 , 4K
(O0MB &,-*& 02  2#(& ,
&,.&*40  1ﬁAﬁ(&(*,.1-,)(* , ﬃ&,-O0+/ﬃ
 






(* ,#AC0 1 ,. N* ,1/ , ! 40ﬁ/ +O0+2 (0ﬀ ﬃ,+, ﬀ  
 





 , 8:  
* ,  /),  0 )/  ﬁ( P"ﬀ&'D-09ﬃ )#+ 02+<02ﬁﬂ#" "  ).), (& (  ACB ,KA, )(* (& ,PBﬃ




A ',KA, )( O04/ (*402 ﬂ *$ ' (* , (O0 07,#ﬀ , B ,.ﬃ'2F0ﬃA ,.1 *4A / ( 0 (/ 1,- (0 1 ,KAC0 &(&ﬃ* (*,
 ,. ,KG (* ')  ,.1 (* ﬃ06/ '  AC0











/  $ '+,)B ,-ﬃ&4A ,.
(&2 0ﬃ AL ,.1 ﬀQ0ﬃ4K
 01
 
0 &(& '"0M2  (
 




J?ﬀ Nﬂ &$' A 0
1 ,.H 1ﬃ&ﬁ/, MBﬁB ﬃ0
 









  1 1 ,.4K
(06B   ﬂ $, 1 (O0
 
00( * / $ 'ﬃ0M2ﬃ&,-O0+/ﬃ
 
,.K,
ﬀ+$,  ( (* , *MA , '+/ﬃ* 
(&,., $ 'MB.B $
 
 (& 0 O0  '6/ﬃ& 
(*,.,.K,%ﬀ $(&ﬁ06/ (#A /
 
 1,.'ﬃ*1 (* 0  
(* ﬃ06/ 'ﬁBﬁ/ (  1 ﬀ $(+(& A,
     
     	      

ﬂ,ﬃ&,-&(10+2 (& $ 1 *, ﬃ(*(& 0 $ (*ﬃ/
 
(O/ ﬃ&, 1 2F0$ 0 ﬀ+ C    MB (, ﬃ ﬀ ,CB ﬃ&,-*,.





(*ﬁ/), (0 / (*$ﬁ( 	 &	 &(&,KA      +B (*,.ﬃB:),+ﬀ ,B ﬃ
0 / $1 ,A,.(*ﬁ0
1ﬁ0 0' 	 2F0ﬃ A 0








06/  1K ﬁ0 ﬀ ,-1 ',    +B (&,.ﬃ <  1
), ﬀ , 1 
 
/ * ﬃ&,:AC0(&,1,.JK (06B AC0 1 ,- $ '   +B (&,.ﬃ=PB ﬃ,.*,- ( (* , +BﬁB $
 
 (*40 0+2"AC0 1 ,.$ (O0
ﬃ&,-O06/ ﬃ
 
,EA ',JA, )(  * ,1 
 





B ﬃ,.*,- (2F/ (/ ﬃ&, ﬀQ0ﬃ4K$5 +B (&,.ﬃ"9 
8+8
        
 
   










     
  (*  
 
+B (*,.ﬃJ, ﬀ ,RGﬃ&0( 1  
 
/#(*, B *,-0+2,-/ 0 / (& 0  ,- (&,.ﬃB ﬃ&$*,
 
0+A Bﬁ/ (*$ ' * , B  
 
,
(* ,#,KA, ﬃ'$ ' (&ﬃ&,. 1 (O0 ﬀﬂﬃ&1/ (*$ﬁ( 	 ,.
(*,-ﬃB ﬃ*,"  &	 &(&,KA ﬀ ﬁ(* $ ( ,-/ 0  / (& 0  !#ﬀ06/ $1  ,
,)B $ , 1-,
(* , ,KA, ﬃ', 
 
,ﬃ0+2-A 0 1 ,-ﬃ& / (&$ﬁ(0	C  	 (*,KA  ﬃ&,:A$ 
 
,.
(ﬀ0+2A  $ﬁ2 ﬃ*+A, &	 &(*,JA .
* , 1 , 
 





,CA   ',JA ,- (2F0ﬃ/ (*$ ﬁ( 	 	 (&,:A   ,-, 
1 1 ﬃ&,.&&, 1  0(O0ﬃ
 
ﬁ	  (& A,-*ﬃ 'A  )2 ﬃ+A , 0	 0(*,KA . * , $0B ﬃ,.*,- (?B ﬃ 0ﬃ ﬀ0 ﬃ4K10 ﬃ,  










  $ﬁ( 	
0+2 (*ﬁ0&, ﬀ0ﬃJK
+(0 (,1/ (*$$$( 	 	 (*,KA0+2 (O0 1 	
   	3
   
 

	     	   
   
R $'6/ ﬃ,   8 $ / (*ﬃ& (*,- (& ,B   *,-?0M2 ,-/60 / (*40 $ ,.
(&,.ﬃ
Bﬃ&,	 (*,KA -   ﬃ&40ﬃ%(O0#8 969D,+A $)2 ﬃ&+A,.
ﬀ ,-ﬃ&, (&, 1ﬁ06A  (
 
06ACBﬁ/ (*$ 'B  (2 0ﬃA  02ﬀ+ 8J02&:$7"2ﬃ,  ﬃ'," 1 ,DB ,.$/),
 
0+A Bﬁ/ (*,-ﬃ&%(*  (
/.B)B<0ﬃ ( ,.$(& ,.ﬃ  (*4A, & ﬃ&$ '0ﬃ(
 
 A 0 1 ,ﬀ0+2=06B ,.ﬃ*(*40%L  ﬃﬀ& $7"76B028ﬀ+GFQAC0







0 (& ,A D2 ﬃ*MA , (* ﬃ06/ ' (&,.ﬃA$$ 5/ $(& B ,/ *,-ﬃ&
 
06/ 1 & ﬃ&,
 A 
 
 ,2H (& ,10+B , ﬃ* (*$' &	 &(*,JA $,-/), ﬃ& ',-  /&,.ﬃ  $1 $, (*4A , (0 *,.ﬃ0/ 
 
,0(& ,.ﬃ/ *,.ﬃ N  	702 (76




,.* (0 (* ,
 
06ACBﬁ/ (& ' &,.ﬃ/ 
 









   ﬁ/ CK 1 (* B ﬃ0
 
,.&&  '), $ 1./ 0(*ﬃ	 
 












  	 0(*,:A : Y:F=$0 , 0+2"(& , B<0+Bﬁ/ ﬃA $)2 ﬃ*+A, 0	 0(*,:A # (
	 Y: "(* ,06B ,.ﬃ*(*400	 0(*,KA  1 + A, ﬃ ' 	B (*40

".	 B ﬃ




F<D,   
 , ( $ (* , ,-/ 0 / (& 0 ﬀ , ﬃ, (* , / &, 0+2ﬀ ﬀ K, ﬀ0ﬃ4K
















R $'6/ ﬃ,   8    *,.0+2L"/+04/ (* 0 5  (&,.ﬃB ﬃ&$*,#06ACBﬁ/ (*$'
A, ,-( ,  1D / &,.ﬃ
 




,.&&$ '  ,.,.1 . ! B ,-ﬃ&O0 
 






0+A Bﬁ/ (*,-ﬃ / $(*   , 2F0ﬃ ',.,-ﬃ*ﬀBﬁ/ ﬃ
B<0&, ( 4K  
/
 
  ﬀ0ﬃ&1 Bﬃ0
 
, &*$ 'ﬁ,B ﬃ
0'ﬃ&+A 
A'D,ﬀ ,.D  ﬃ0 ﬀ &$ 'ﬁ,&,. 1 $' A,-**',.C0ﬃ 1 $'ﬁ(  1)0
 
/ﬁA ,-)(*:,A / $(*4A,.1   ,-1 ﬁ(*$ ' 0 ﬃ'+A,
B  	) ! ﬀQ0ﬃ4K









, (* ﬁ0ﬃA $$	 2F06/  1 $ B ,.ﬃ0 
 
06ACB./ (&,.ﬃJ, ,.OB ,
 







, *$ ' B=0 ﬀ , ﬃJ,  1 (* ,  $$( 	 (0
 
ﬃ&ﬃ0	 0M/ ( *,-/),-ﬃ*ﬂ(* *K
  ( (& ,  MA , (& A,   ( $





  (& ,  , (B *,10+2(* , ,-/ 0 / (& 0-,
 




(O/ ﬃ, + ,
 
+A,#B<0MB./   ﬃ.! , ﬃ/, ﬃ




$( 	 A 
 
$ , ./ ﬁ(R2F0ﬃ 1ﬁ/ ﬃ* $$$( 	 $ Y?,-=E0+B ,.ﬃ*(& 0  :,( 	DB 
 
$ﬁ	
ﬁ00(*$' 0M2 ( ﬀﬂﬃ0, *,-ﬃ/),-ﬃ +BﬁB 
 
 (& 0 . !   
(*,.ﬃ ,.(  1 / &,0M2(&,ﬀ* ,   ,
 
3A ,ﬀ $1 ,-OB ﬃ&,.1-,(& ,
1 ,:A  1 0 &,.ﬃ0/),.ﬃ& $
 
ﬃ, &,.1 ﬀ  
 
 ,.1 (O0 $(& 'ﬃ06/)B  ' )(O0
 
 / (*,.ﬃ&.+ ,.*,
 
4/ (&, ﬃ& ﬃ&,
 
  *& 




 (&,.'60ﬃ,-:,), ' 4,)  '   /  $ $ﬁ( 	
 
4/ &(&,.ﬃ&J,











 / (&, ﬃ0

Y> (0 ﬀ , /),.ﬃJ, ﬀ $(& (& ,1Bﬃ0 42 , ﬃ* (*40E0+2
 





    ﬂJ, ﬀQ0ﬃ4K









00(*  /,  ,.'+/ (O0 'ﬃ
0 ﬀ  + $,.1 (0 (,  , (CB  *,  (*, , / 0 / (*40
ﬀ+,.ﬃ,.$ (* , ,.
(*,-ﬃB ﬃ&,
 










(*ﬃ& C-,.1 1( 
 
,.
(&,.ﬃ  + $   ,-,  (* , (*ﬃ,. 1ﬀ+ﬁ(* ,.
(&, ﬃ'Bﬃ&$&, ﬀB(ﬀ2 ,-ﬀ 	, ﬃ&  1ﬁ( $
 
0  (& /$ ' 0 O0
ﬀ+($ (0 1  	   ,-)(*, ﬃ




0 0$$1 (*,.1 1  (*
 
, )(*,.ﬃ ﬀQ06/ 1 , "76-0287$4/ﬂ 1 B ﬃ0 / $1 , 1 (0 ,.1D / *,-ﬃ& ),+<;3/G$& 02+?/





$AC0 1 ,.ﬃ 1 	E/ (&ﬁ( 	 	 (*,KA  & ﬃ&, & A$ ﬃB  $ 006B 
	 ﬀ+$(& (* , A $)2 ﬃ*+A, &	 &(*,JA .
%









0$1 (& 0-,"&ﬃ 'ﬁ, 1
(*,-,KB ﬃ0
 
,-*&$ '  #, ﬀ ,-1 B  $ 00+B 
 
$ﬁ	 , 0 ,
 
0+/$1 ﬃ'6/ , 2 ﬃ06A (*, ,./60 / (& 0 &ﬁ0 ﬀ  $ R$'M
/ ﬃ,  48(* ( A 0
1,-ﬃ& 1 	 ,-)(*, ﬃ
B ﬃ&$&,>  &	 &(&,KA ﬃ, ﬃ,.(/ ﬃ&  ' (0 (* ,
 
06ACB./ (& 'B ﬃ*1'MA
B ﬃ
06A ,.
( B ﬃ&40ﬃ (0 8 969 $* ,  ,.
 
, B<0&, (& , I / , (& 0    6-02  " /2 ﬁ $8$7+< ﬀ+ & )/G$8+ /=09ﬂ

 
DBﬃﬀﬁ  ﬂ "ﬂ." $&'"E02+?/ 6Gﬂ  ),DG/: 6<$ @-0,"  ),8 :),+ & 02ﬀ+ 8J02&:$7"E+?), 	$ /2ﬀ87$7(7 ﬁﬂ:0@1@?ﬁ (40
	 $  ),8
"D<(76 "ﬂ#"%$&'"
  0ﬃ1 , ﬃ (O0 /  1 ,.ﬃ&(* 1 (* $  ,.(0(*, ﬃJ, ﬀ ,5B ﬃ, &,- ( $ (* , , ( *,
 
(*40  





0  (&ﬃ&$ﬁ/ (& 0  A 1 , $ A $)2 ﬃ*+A, (*4A,  ﬃ&$' 	 (*,KA - )/  *,KI /,.)(&$	 ,ﬀ , $O0
B ﬃ,.*,- (+(* , ﬀQ0ﬃ4K $ ﬃ, 2(& A , &	 &(*,JA# 1P/ , ﬃA 0 1 ,- * , (* ,. ﬃ,-/ $*$(+(& ,RB 0, 15I / ,-&(*40
 1 0ﬀ ,-ﬃ ﬁ(+$  ,
 
(*40 X< 
    	      @    
     
     
* , *,.$,
 
( (& , $(O0ﬃ&
 
 (& A,J * ﬃ&$ ' 	 (*,JA  ﬃ
/  $ ' 0 A D2 ﬃ*+A,.    ,3A B ,>0+2#






(& 0   8+,(*4A ,ﬂ&ﬃ&$ ' &	 &(&,KA





(/ &,10M2 (* , ﬃ,.O0+/ ﬃ
 
, 0+2 A  )2 ﬃ&+A, 	 (&,:A )	  ﬃ&',  /)A  ,-ﬃ0+2 / *,-ﬃ&
/  (*,.ﬃ
A 1 , / 
 




( ﬀ $(&(& , &	 &(,:A (0,.)(*,.ﬃ 1( 
0ﬃﬂ B ﬃ0'ﬃ&+A , (0 B ﬃ0
 
, + B ﬃ0'ﬃ*+A , (
0ﬃ&, (*ﬃ&$,-/, )2F0ﬃ
A  ( 0,  1 0 02 + , 	 (&,KA ﬃ&+B $1 ﬁ	
ﬀ ﬁ(
 
 ,-  ,.( ﬀ ,.,- / *,.ﬃ:,2(&,-ﬃ&,- 	 , 
 
 / &,.ﬃ +BﬁB ,  ﬃ (O0  /), (& , , )(*$ﬃ&,
 
06A B)/ (*,-ﬃ (O0 4A , H2 











0  (&ﬃ0 %&(*(*,:A,.
(*AR/ &(+ ,#B ﬃ0
 








 ﬁ 8:  ,3A B $, (& A, &ﬃ ' 0+B , ﬃ* (*$' 0	 0(*,KA 1 ,-/, 406B ,.1 2 0ﬃﬀ
%
  	 (*,KA J:
AC0 1 ,. F=
 
0+A Bﬁ/ (&,.ﬃ-  
 
$')  ,.ﬃ
A $ 	 (*,JA

 "  $ ﬁ0 (* ,-ﬃ 06B ,.ﬃ*(*$ ' 	 &(&,KA 2F0ﬃ
 	 (&,KA 8:

:     +ACB $,  0M2 (* ,5B<06B)/  ﬃ 1,KB  0 	DA ,- (& 0+2 (& A ,   ﬃ' A $)2 ﬃ&MA ,. ﬃ&,
 %! ﬃ	  ( (* , ﬂ ﬁ/, ﬃ&ﬁ( 	 0M2 $$ﬁ0$

:)8  , 1 !!1	1








/  0 	#, ﬃ0 5 '6A < ﬃ&1 ﬀ ﬃ,
 
0)G 'M/ﬃ&(*402
  (& , , (2 ,.ﬀ O/  &,
 
(*40 :,2ﬀ , 1 , 
 
ﬃ&$ , (& , ( 	DB 
 





,1A ',JA, )("2F0 ﬃA  )2 ﬃ&+A, (*4A , *  ﬃ& '	 (&,:A.
 ﬃ ﬃ ﬂ   -&*4 -  ;
 	 B 
 





D0M2 ( ﬀﬂ ﬃ, 1 ,-/,. 0MB.A,.
(  , 1 $(& '),
 
0+A B $$ 'ﬁ," 1 1 ,.ﬁ/' ''PBﬃ0'ﬃ*+A  ﬂ ,/ 0( A 3
Q
0 ﬃ&ﬁ(0	 0+2 A $)2 ﬃ&+A, +BﬁB  
 

























R $$,#A   Bﬁ/   (& 0-,1 (*,- (&ﬃ	+,)2F0ﬃA  (*40 ﬃ&, (*ﬃ,./  
! ' , (& A,.&ﬃ&$ '	 (*,KA &,.ﬃ/),-1A /ﬁ(*4B , / *,.ﬃ#ﬀ $(&  , (*, ﬃ
0',  ,K06/ ﬃA ﬁ$0M2"O/
 
 ﬀ0ﬃ4K6
40)1 -ﬀ , (:, ﬀ , 1 ,.
 
ﬃ&$ , (& , 
 
 , 1ﬁ/ $' 2F0ﬃﬂ(* ,-*, Q
0 .
 ﬃ ﬃ 8  $   4ﬀ)ﬂ  8 6*; 2 $'?
* ,QA,.
(*40 ,-1 , ﬃ$,.ﬃ (* &,
 
(& 0  (*( ﬃ,.OB 0 , (*4A, $L0+2ﬁB ﬃ&4A, 4A B 0ﬃ0( 
 
, $ (*4A,.* ﬃ&$ '
	 (&,:A L
 
 ,.1./ $$ ' $'+0ﬃ&ﬁ(*ﬁA   ﬃ&,  K,-	 (O0 
 
 ,-/ $ '# '60 0
1 (&, ﬃ
A $
ﬃ&,-OB=0 *, ?* , 1 ,.
 
ﬃ ,





$,-/  ' (& ,  MA ,

+9    ,.*, 
 
 ,-1ﬁ/$ ' &	 &(&,KA
B ,.ﬃA$( ,.
 
 ( *K (O0   /,
 
0  (&ﬃ0 0+2 (& , ﬂ 2F0ﬃ  *ﬁ0ﬃ0( ./ ﬃ(Q0M2%(*4A,ﬃ0 $	 ,
 
 $, 1 ﬃﬀ&:$ "ﬁ (7$ 








  (& ,", ﬃ$	#ﬁ &	 &(*,JA K,ﬃ
06/  1 ﬃ0  ( 	DB ,N0M2 
 
 , 1ﬁ/ $'ﬂﬀ  / &,.12! (&*K






0+A ,CGﬃ&&(' &,.ﬃ/,.1 *$ /   ' &$ '$, I /,J/ ,>*  ,   (*4K ﬃ&,.
 





06/ 1 )0 40 ', ﬃN/&,ﬂ(* ,ﬃ ﬂR,)ﬁ("ﬀﬂB 
 
, 1 ( (*,+,. 1 0+2 (* ,+$&(  1 (&,+ , (
(  4KE0 (&,RID/ ,K/, ﬀ  'ﬁ/),-  &$
 
, 0M2Q ﬂ (*4A, ﬂ , (*4A , *
 
, 1ﬁ/ﬃ* (*40 ﬀﬂ , ﬁ(* ,-ﬃ G- , 1
2F0ﬃ+,./),-ﬃ	'Q
050ﬃ 1 ,JG,-1 )	 2F/ 
 
(*40-, , '  , / )(*$ 
 






06ACB $,.(*40 0+2 
 
0+A B  (& 0  !# .0(* ,.ﬃ , +ACB ,+,ﬀ  ,.(* ,+
 
 ,-1./ $ ' $'60ﬃ$(&ﬁA ﬀ 
1 , ' ,.1 (
0 ﬀ0ﬃ4K ﬀ+(&  B ' '	 (&,:A , (* , (*4A, &$
 
, 1ﬁ/ ﬃ* (& 0ﬀﬂ 
 
.0*,- O0 #(O0 ﬃ&, 1ﬁ/
 
,
(* , (0(  +AC06/ 
(0+2?B'$ ' (*  ( $B ,-ﬃ
2F0ﬃ
A,.1 
	 (*, &	 &(&,KA 
   (&,.ﬃ/),-ﬃ&& 0>0+2 "ﬁ,ﬂ (* $, 1 ﬃ&ﬁ/),. 
 
 ,-1./ $,.ﬃﬀﬂ >/ *,.1  ﬂ  
 
 , 1ﬁ/ $,.ﬃ $40 ﬀ , 1
 $ &(* (& 0  (0 ﬃ&,.1 $$	
 
  ', 
 







0+2 (*4K  ! 
 
,.1ﬁ/ , (* $, ﬀ  1 , G,.1 (& (
 
0
( $ ,-1Bﬃ*3A , (*,-ﬃ&
/
 
  (*4A, &$
 
, 1ﬁ/ﬃ (& 0,+(& A, ,.( ﬀ ,.,- (& A ,*$
 
, K,ﬂ /ﬁA  ,.ﬃ 0+21B' , $40 ﬀ ,.1,B ﬃ 0ﬃ&ﬁ( 	
,-(
 
 *  ,.  (*4K ,- (&,.ﬃ,.1 (, 	 (&,:A , ﬁ( ﬀ   &&' ,.1  $,-/),-
 
0ﬃﬃ&,.
B<0 1   ' (
0  ﬃ0 ﬀ  
(* , 
 
 , 1ﬁ/ , (* $, ﬂ , ( JK  $ (&  ( , /),.#ﬀ ,.ﬃ, (*4A ,  *$
 
,.1%*  ,  (& A, &$
 
, ,. 1 ﬀ 
ﬃ&,.
 
 ,.1, (* ,5B',. ﬀ , ﬃ,ﬃ&,-,  &,.1  1 (&, (*4K ﬀ 
 
 *HG,.1   , $ '
 
06ACBﬁ/ (*,   06/ 1 0ﬃ






 (*40,(& , 0	 0(*,:A OB ,
 
4G ,- (, (*4K? #$,-/),- 2F0ﬃ ﬁ(*  , (
(*4A, &$
 
,   '$ 'M  06/  1 ( *K
+ﬀ ,.ﬃ, (0	 B 
 
 ﬁ	 0ﬃ1 ,.ﬃ, 1  ,  1E0M2
 










(*,-ﬃA  -/ *,-ﬃ& 
* ,  , ( ,ﬁB $ .0 ﬀ A,KA 0ﬃ	 ﬀﬂ+ 1 ,.12
 ﬃ ﬃ    ) & 2 ﬁ 4  $ ?@-%&(6
ﬂ,1 	 +A
 
 *10+2Q/ &,.ﬃ ﬃ&,:I / , 0(*  ACB $$, 1 (& ( (&, B ﬃ0' ﬃ*+A 1  (   , ,-1 , 1 (O0  , 401 , 1 
/  40)1 , 1 1 	 +A
 
 $ﬁ	)Rﬁ/ ﬃ(&,.ﬃK, (* ,  0 1,.1 Bﬃ0 'ﬃ*+A 1 (*
 
06/ 1  , 0+2+)	 &C., + , *.,
0+2A  &(0ﬃ*',  /  $, 0  
%
 :   k=$/ ' "ﬁ ﬀ ﬁ0 ﬀ ,-/,.ﬃC0ﬁ	 <D8   (0  Y?k> 
)	 (&,.

39 Q050ﬃ1,.ﬃ+(O0 O/ﬁBﬁB 0ﬃ(+(& , 1 	 MA A  1(* , I , $$ﬁ( 	 (O0 /.BﬁB 0ﬃ0(ﬃB ﬃ





,:B (0+2 / ﬃ0(O/.A,JA 0 ﬃ	 ﬀ "
(*ﬃ'0 1)/
 
,.1   $ﬃ(/.A,KA 0ﬃ 	' /),ﬂ(* ,/ &,.ﬃ
8 
1 1 ﬃ&,.& OB
 
,    ﬃ&',  (& ,  1 1ﬃ&,.*$ '
 
MB $$( 	 0+2%(* ,
 
0+A Bﬁ/ (&,.ﬃ- ﬂ,ﬃA,:AC0ﬃ	 $40
 
 (*40
B ,.ﬃQ/ *,.ﬃﬀ ﬀA ',-1 (* ﬃ06/ ' (* ,/ *,0+2B', ( ,-  1 B'$ ' ?*  ,. (& ,ﬃ/ &,.ﬃ ﬃ,J2 ,-ﬃ&, 
 
, 1









0)(& / , 12  2#ﬁ0 (:, (*,-   $
(*,.ﬃﬃ/ﬁB (*40 (
0 01K B  
 
,   1 (*, !D.@<$8 . "),8 ﬃ0M/'
(
(* ,  ,., 1 ,.1B  ', )(O0>A $ (0ﬃ*', 0(& ( ﬁ(
 
0M/1  , /&,-1%  $ﬃ(O/ LA ,KAC0ﬃ0	PA ' ,:A,.
(






06ACB 0 , )(& $EA  )2 ﬃ&+A, (*4A , * ﬃ&$ 'C06B ,.ﬃ*(*$ '&	 &(*,JA . Rﬁ0ﬃA 0 ﬃ&,
$)2F0ﬃA  (& 0E0 (& , /GQ,
 
(:, (& , ﬃ&, 1,.ﬃﬂ$+ﬃ&,K2 ,.ﬃ&ﬃ&,-1 (0

:F:D, +9 
 ﬃ ﬃ    ) & 2 ﬁ 4     )ﬂ $';
 $ﬃ(/ﬀA 
 
 ,- ﬀ  $)(*ﬃ
0 1ﬁ/
 




ﬃ&,  &,(* , / (*$$C. (*40 0+2
 
06ACB./ (*,-ﬃ&  M+ACB $,  $
 
4/ 1 ,(* ,  L k= 6$   1  (, ﬃ
1 J:k= M$ 0	 0(*,KA  1 ,-/),- 0+B ,-1R2F0ﬃ 
%
  	 &(*,JAW:P0
1 , 
k=+ 1   (*, ﬃ? 	 (&,KA 8:F=  * ﬁ(*
 / $ﬃ(/-A 
 
 $ ,6, , 
 
 ﬃ&,:AC0(&,1/ &, ﬃ+MBﬁB ,.ﬃ&ﬂ(0   /, 
 




06ACBﬁ/ (&, ﬃ+ (+ $
1 $OB 0 

:J?ﬁ,F:F<  5/ ﬁ(*4B, / $ﬃ(/DA 
 
  ,- , ,
 







(ﬂ(* ,106B ,.ﬃ& (*$ '&	 &(&,KA (0 ﬃ
/    $+/ $ﬃ(O/  A 
 
 $ ,
! / ﬃ0(O/  &	 &(&,KA ﬀﬂ 
 
06ACB ﬃ&,.1 0+2   06B ,.ﬃ*(O0ﬃ 
 
0
0, ﬃ&,:B ﬃ&,.&,.)(*, 1  	 (* , ﬃ&,JA 0 (*, (&,.ﬃA 
7,  / $ﬃ(/A,:AC0ﬃ	+, / $ﬃ(O/   ﬀﬂ#,  1 / $ﬃ(/%$ﬁB./ ( 306/ (B./ ( 1 ,-/ 
 
, - + ,
 
0DG'6/ ﬃ& (*40
0+2(* , / $ﬃ(O/  A 
 
 $ ,.10  & ', A  )2 ﬃ&+A,1   ,.ﬃ,.1 2 ﬃ0MA , 
 
 0(,.ﬃ $ (*, ﬃ
A 1032 / ﬃ0(O/ 
A,:AC0ﬃ	*.,1  /)A  ,-ﬃ  1 ( 	 B , 0M2.B)/ (M0M/ (OBﬁ/ ( 1 ,-/ 
 
, - + , / $ﬃ(/LA 
 













    1 (* , 06B ,.ﬃ& (*$ '
	 (&,:A   ),+<8).  87)4F28J02&     B ﬃ
0 / $1 , 1 (* , 2F/ 
 




(*40P032 / ﬃ0(O/ A 
 
$ ,.+(*  (  0 ﬀ , 1 *4A / ﬁ(  ,K06/ "06B ,.ﬃ& (*40E0+2 *, /),.ﬃ&%/ ﬃ0(O/ A 
 
$ ,..
ﬂ,06B ,.ﬃ& (*$ ' 	 (*,JA "
/ﬁBﬁB 0ﬃ(&,.1ﬀ ,.ﬃ,ﬂ/),.ﬃ& 0 N0+21	# 1<, 	1 + R , 	 +#, 	1   
	1 <86, 1 ,N1 N	 ,OB ,
 
 $ ,.1 &	 &(&,KA ﬀﬂ  (& , A09& 	8/.FG$  )#+<ﬀ )#8 !ﬂ."3$&     
ﬀ+
 
 ﬀ  ﬂ1 ,.&$' , 1 + ' ,  / &,.ﬃK,
 
0)/), ﬃ* (& 0AC0 $(0ﬃ &	 &(&,KA 2 0ﬃ (*,.ﬃA 06B ,.ﬃ& (*40 .
 ( $
(*,.ﬃ
B ﬃ&,-(*,.1 *4A B  ,
 
06A A   1 '6/ ', ( 	 B ,-1  ( (& , ﬃ&,JAC0(*,#(&,.ﬃ
A $    + ,
 
06ACA   1 
 ,.40 ',-1 (O0 G/,
 
(*,.'+0ﬃ&$,.  $G  ,PA   Bﬁ/ ( 0 ,
 





(&ﬃ07,ﬂ1 , )/ ''$ '
8.=
$1 :,  1/ (&$$(&,..#$ O/)BﬁB<0ﬃ(*,-1  *$ '$, / , ﬃ  ( &$'$, (*,.ﬃA  , ﬃ* (& , ﬃ (* 
/ﬁB.B 0ﬃ('
$ ' A / $(& B$, (*, ﬃ
A   Rﬁ0ﬃCA / ﬁ(*4B $, (&,.ﬃA $$K,Q0 , ﬀQ06/ $1 , ,
 
/ (&,5AR/$(& B $,P / ﬃ0(O/ 
A 
 






* ,  , ( 1 ,.
 
ﬃ&$ , (* , B ,.ﬃ
2F0ﬃA 
 
, A ',KA, )( A ,
 

A #/ *,-1 2F0ﬃ#A $)2 ﬃ*+A, (& A , 
& ﬃ&$'	 (*,KA -
 ﬃ ﬃ   $ &>. -%& ? ﬁ,$   ﬁ $?@$  2
/)A ,-ﬃ06/  , 0ﬃ0(* ﬀ , ﬃ&, A  1, 2F0ﬃB ,.ﬃ'2F0ﬃA 
 
, A   ',JA ,- (10M2QA $)2 ﬃ*MA , (& A,  & ﬃ&$' 0	 
(*,JA -   (* $ *,
 
(*40,ﬀ ,ﬂ/ﬁA A ﬃ&., (&.0*,ﬂ, 0ﬃ0(*- ﬂ, (*,
 
   I / ,-1 ,.
 
ﬃ&$ ,-1  , 40 ﬀ ﬀ ,.ﬃ&,/ , 1
(O0 ,-/  /(*, 06B ,.ﬃ& (*$ ' &	 &(&,KA  '60ﬃ&ﬁ(*ﬁA:, (0 1 ,.(, ﬃA$ , 	1
 
0ﬁG'6/ ﬃ* ( 0  B ﬃ*+A,.(&,.ﬃ / 4/ ,.K,




$( 	>B   '









	 (&,:A2F0 ﬃ B , ﬃ




 +(O0 , (& A  (&, ﬃ,.B 0 &, (& A ,#2F0ﬃ/ &,.ﬃ ﬃ&,:I / , 0(* ﬂ+ ,#I / ,K/$ '
AC0 1 ,.$ 1 ,-/),- 0+B , 1 B ﬃ A ﬃﬁ	AC0
1,.$,.1 (*, I /,K/  ' ,  ,
 




 ﬂ   1 (O0ﬃ
',





ﬃ&,- (*40 * 4B 2F0ﬃ ﬀ ﬁ( (*4A,   1 I /,K/ , $,  ' (*  (0P ﬂ  01-,-G  ,  6	  01-,%&ﬀ +B  6	 40)1%
ﬂ, ﬃ&ﬃ$/ "ﬃ*(*, 032ﬂ( *K
 B ,.ﬃ (&,.ﬃ
A $/ , ﬃ   1 (&, *,-ﬃ/ 
 
, (& A, ( (& ,
 
06ACBﬁ/ (*$' 0	 0(*,JA
ﬀ ,-ﬃ&, 4ACB<0ﬃ(  (#)B./ (A, O/ ﬃ&,- #ﬃ& 0M/ I / ,K/$ '0	 0(*,:A#ﬀ , ﬃ, 1,-/,.406B ,-1$2 0ﬃ * ', &, ﬃ0/, ﬃJ,





 0, 1I / ,:/ $ '	 (*,KA  O/,J/ $ '(* , 
0ﬃ0	 ﬀﬂ $O0 +BﬁB ,-1 (O0>AC0 1 ,. (& , ﬀﬂﬁ( (*4A, (O0>/ &, 0) $ , (*,.ﬃA ﬃH%(0 , (& A  (&, ﬁ/  , ﬃ




, )(*,.ﬃ H  1 (O0 ,.&(& A  (&, (& , ,  ,
 
(#0+2ﬂ &*$'$ '
B ﬃ 0ﬃ$(&,-+   ﬁI /$ﬃ	 0	 0(*,JA
R U #79	.9$2 [\ﬃ4ﬃ'8





1 , $ ﬀ ,-ﬃ&,Q2F06/  1 (O0 
 
K (* , I , $ﬁ( 	 (O0B ,.ﬃAﬁ("




(& 0%(O0  ,"$)/), (&' (*,-1 ﬀ ﬁ(* A $  A /ﬁA 0+2
1 1 $(& 0 ),<0ﬃ(. ﬂ ,-	 $O0+  1 $4A ﬁ(*,.1 +B)B 
 




0 $ Aﬁ(  (& 0  0+2ﬁA  (&D
,KA (&
 
. 4A /(& 0  ﬀﬂ / *,.1"ﬁ(*, ﬃ (/,N50( 0+2 (* , *4A /  (*40 A 0
1 , $ 1 ,./),- 0+B ,-1 2F0ﬃ
A $)2 ﬃ*+A, (& A, ﬃ ' &	 &(*,JA  ﬀ ,.ﬃ, 2F0ﬃ#	 (*,JA  AR/  (*40 ﬀ  ,.ﬃ, $ (* , &
   
0MA B 0 , )(*
83>




0)(&ﬃ0/  ﬁ(*K,1 $4K   1 1 ﬃ
/ﬁA &(0ﬃ* ', 1 ,-/ 
 
, K, ( +B , 1 ﬃ&ﬁ/),.K,
/  ﬁ( ﬃ,
 
0ﬃ1 ,KI / 4BﬁA, )( ﬀ ,-ﬃ&,*4A / (, 12 ﬂ , A 0
1 , $,.ﬃ B ,
 
HG, 1 (* , / ﬃ&406/  
 
 ,.1ﬁ/$ '  1
1 $OB (
 







/ﬁB (& 0)  1  $ '1 
 
4B  $ ,.K,
 1P0(* ,-ﬃ 0MB , ﬃ&(&' 	 (*,KA 2 /
 
(& 0   ﬂ , B ,.ﬃ
2F0ﬃA 
 
, 0+2 (& , 0	 0(*,:A / 1 ,.ﬃ#1   , ﬃ0, )(
 
0D
G'6/ ﬃ* (& 0 ﬀ032 (* , &,"06B ,.ﬃ*(*$ ' 0	 0(*,:A '+0ﬃ&$(&.A"ﬀ  ﬀA,  O/ ﬃ&,-11 , /  /(*, 12 ( $' ,.ﬃ0ﬃ1 , ﬃJ,
B ,
 
  @B)/ ﬃB 0&,+ A /   (& 0   'M/',-"ﬀ ,.ﬃ,"/ *,.1 )	 (* ,AC0 1 ,.$, ﬃ (O0 1 ,-/),.406B   A /  (*40-,), ' 4,
 4A 
 
ﬃ&4B ( )	 (& ,5 1 0ﬃ
B<0 ﬃ* (& 0






?k<   ﬂ , &,  '6/ ',.   /,
ﬁ/ $(' $ 2 
 





 ,.1)/$ 'ﬁ,ﬃ& 1ﬁ06A D/ﬁA  ,.ﬃ ',. ,-ﬃ* (& 0,&(  (&0(* 
 







Iﬂ5,K/%JUV2h	3  Ld#ﬃ	.h2 

 ,K?)),?ﬁ8*  $,  $	
(&
 
0ﬃ&4A /  (& 0 AC0




, ,./  4/ (& 0,2 AC00(
 
 &, 0 $	 
 
(O/ ﬃ/   ' (*, 0(*0M2 (* , / ﬃ 0+/  ﬁ(*,-ﬃ& (&$/,.
B ﬃ













0)(*ﬃ0$,.1 ﬀQ0ﬃJK $ ' ,.










(&, 1 ﬀ , ﬃ0, 2 0ﬃ , /  /(*$ ' 06B ,-ﬃ* (& ' &	 &(*,JA $'60ﬃ(.AK,%, ' 4,

 







ﬃ,  (&,.1 ﬃ0,:B ﬃ,.*,- (& '5/ &,.ﬃ (*4K K, (* , ﬃ,.)	 ,)B ,-ﬃ& 
A, )(* ﬀ , ﬃ&, ﬃ/  / ﬃ0	 $ '
 
0)G'6/ ﬃ& (*40 B ﬃ*+A,-(&, ﬃ& O/
 
 (& A , &
 






 , 1)/ $'B ﬃ 0ﬃ&ﬁ( 	 $,-/),-:,+B', &C-, ,.(
 
 + ,/ *,.ﬃ  ,.  / 40ﬃﬀ  A, 
/ ﬃ&, 1 $ (*,-ﬃA
0+2ﬃ&,-OB<0 &, (*4A,  1 (* ﬃ






0+A B)/ (*, ﬃB ,.ﬃ'2F0ﬃA 
 
,





06B=0*,- (* , / *, 0+2
2  ﬃ&12F/ 
 
(*40 (*  (/   I / , ﬁ	 1 ,-
 




B  12 2   1
0(& ,.ﬃ+1 $(&ﬃ&$./ (*40>2F/ 
 
(& 0 .
  (& ,  , (+( ﬀ0&,
 
(*40 K, ﬀ , 1 ,-
 
ﬃ , ﬀ0ﬃJK1ﬁ0,10 ﬃ,   (& A, 	 (&,:A   15/ &, ﬃAC0 1 ,..
           	  
     
+,   ( A, 	 (&,:A ﬃ&, ﬃ,KI /$ﬃ&,.1 (0
 
0+A B $,-(*, (& , ﬀ0ﬃ4K   1 1 ,.$$/, ﬃ *,-ﬃ/ 
 
, 0 (*4A ,-	 &$

?k>  ﬂ , ,.,-1 2 0ﬃ /
 
 &	 &(&,KA   $(O0ﬃ&
 
$$	  ﬁﬀﬂ 	   ,.,. (& ,.ﬃ,




















06ACA 1  1
 
0 (&ﬃ07,%1 (  
 
ID/ $*ﬁ(*40
	 (&,:A:,&$' B ﬃ0
 
,-*&$ 'ﬁ, (&, ,
 
06ACA /  
 
 (*40	 (*,JA J,  1EA / ﬁ(*4A, 1  3B.B 
 
(*40  +,  





0 / $1  ' (*ﬃ&
 













,:B (&+ (* ,  , (B ﬃ*'ﬃ*MB 
+ , Q









	 (*,KA B 0ﬃ& Bﬃ&MA ,-(&,.ﬃ&K,




0)(&ﬃ021 ,KB ,.1 ,-
 
$,. M MA B ,-0M2 (*,KA B=0ﬃ* -Bﬃ&MA ,-(*,-ﬃ&  ﬃ, ﬃ&, $,  &,




















/ (*,  ﬂ, K,.	 (
0 A,.,-(*$ ' 1 ,  1$ ,. 8*$402ﬁ;%ﬃﬀ& $
".(76 $4/2DGﬁﬀ+GF ﬂ,
 
06ACA 0 $	 /,.1 3B.B ﬃ0
 
 ,. (O0 ﬃ&,  H (*4A , 
 




K 1 ﬃ&ﬁ/), 
+BﬁB ﬃ0)
 
, ﬀ , $')(*,-1 ﬃ'06/ 1D ﬃ0  MB)Bﬃ0
 
,  1 B ﬃ& 0ﬃ$( 	  1 ﬃ$/,. +BﬁB ﬃ
0)
 
%R  ( ).( ,; /282$+
0@=@!87)0G(76 , 1 ,
 
$*400ﬀ  (SQ
0  , ,
 








ﬁ0&,-+B ﬃ&40ﬃ&  ,J2F0ﬃ, (& ,#0	 0(*,KA  , '$ , ,
 
/ (*402 ! 
 




06ACB./ (*,-1P0= $$ ,   1(O0ﬃ,.1 2F0ﬃ/&,  ( ﬃ/ )(*4A , !  $F,6G%$4/ 8).D-+!/2;%8*) 	ﬀ+ 0@=@?8*)0 (76 ./ $1 





,JA,+ (* , ﬃﬂ(*'ﬁ/ $' %(& , ﬃ, 1 	'Q





0ﬃK,"1   ,-ﬃ&,- ( Q
0  ﬃ, '$/,  1   ,.ﬃ&,.
( ﬀ ,.$')(*
 





(&, 1 (O0 (* , Q
02 + $ 'M0ﬃ&ﬁ(*)A   , ,. / &,.1 2 0ﬃ 
 
,-1ﬁ/ $' ﬃ0,   (& A , (*ﬃ&9N
 
 
 $'D B , ,.1 ﬀ+$(
 
 ,.1 ,-( ﬀ0ﬃ4K
 N  '@!8ﬃ),8ﬀ ﬂ,;3/28,$+ 0@=@!87)0G(76 ,ﬁB ﬃ 0ﬃ$(&,-+ﬃ&, *&$' ,.1(O0 Q
0 .
+0  ﬃ, 1 	P2F0ﬃ , ,
 
/ (& 0  ﬃ&, B 
 
,-1  0, 0ﬃA 0ﬃ&, I / ,J/ , 0ﬃ1,.ﬃ,.1 )	 (* , B ﬃ&40ﬃ&ﬁ(*$,.0M2(& ,
Q
0 - ! (ﬂ 	 
 
 ,.1ﬁ/ $ ' 1 ,
 
$&40 (& A,M, (* ,AQ'0  ﬀ $(& (* ,# $' ,-&(QB ﬃ& 0 ﬃ&ﬁ(*$,  ﬃ&, 
 
,.1ﬁ/ , 1 1
, ,
 




0ﬃ&.! ﬀ  	 (0 *&$' Bﬃ0 0 ﬃ&ﬁ(*$,  (O0 Q
0  $ 0  (* ,  *#0+2
(* ,. ﬃ1, 1 $ , -L  Bﬃ0(*
 
/ ﬃK,(, ,.ﬃ&$,.ﬃ(*, 1 , 1  $ ,+,(& ,  $' , ﬃ(&,B ﬃ&40ﬃ&ﬁ( 	) ﬂ, '+0ﬃ&ﬁ(*)A
, 1E0 (* $B ﬃ&40ﬃ&ﬁ( 	 &&$'ﬁA ,.)( 
 
 $, 1 (* ,  028ﬁ $7"ﬃ; '$401/-ﬁﬀ+ $;Aﬀ8*"      '+0ﬃ&ﬁ(*ﬁA 
+ , (0+B
 
032 ﬃ&,.  (& A , 
 
,.1ﬁ/  $ '   1 (& ,1 ,-/),- 06B)A ,-
( 0+2#ﬃ&,   (*4A ,E0+B , ﬃ (*$ ' 0	 0(*,JA
ﬀﬂ ﬃ/  1 , ﬃ(*9K,   (& , ,.ﬃ&ﬁ	 1  	 ##ﬀ , $  R.0ﬃ , MA B ,6,   

 
# A / ﬁ(*  ,.
/ $ﬃ0.A,- (#ﬃ&,  




<     ( ﬀ  )/ﬁ(
0 (O0MB 0+2  K, ﬃ,- ﬀ+
 




,.. +,  H (*4A , ﬃ, B 0 , ﬀ  
 
 , /), 1
 
)	 A,  #0M2QBﬃ, ,JACB (*ﬁ/, B ﬃ&40ﬃ&ﬁ( 	 
 
 ,.1ﬁ/ $'  ﬂ, G$, &	 0(*,:A (*ﬃ/
 
(O/ ﬃ&,ﬀﬂ  $0E06B (& A C-, 1





0+2"0	 0(*,KA 2 /
 



























(   $ ' 0 ,#0ﬃ







A ',KA, )(:, A ,KAC0ﬃ	$A   ',:A,- (K, , /),.
(#A ' ,:A,.
(:, B ﬃ0'ﬃ*3A A   ',KA ,- ( ,-(
 
 	#(* , ﬃ
ﬀ0ﬃJK   /,11 ﬃ&,-&*,-1 
 












 ,.1./ $ ' ﬃ/ $,. (*  (EA ,.,-(EB ﬃ&,  
B ,
 
4G ,.1 ﬃ&, 
B<0 &, (*4A , 1 ,KA   1 

<Y: ,  1
ﬁ/ $ 1  'CB 0ﬃ(* $, ﬃ&,  H (& A ,106B , ﬃ&(&  '	 (&,:A

<Y? 







0+A B)/ (*$' 0	 0(*,:A#
/
 
  (& A , & ﬃ&$ '	 (&,KA # ﬃ&, / *,.ﬃ 1ﬃ&ﬁ/,  ﬃP0
1 ,.$ ' (& ,


















(&,.ﬃ  ﬀ ,  2F0ﬃ +BﬁB $
 
(& 0 1 ,-*'2   (& $ &,
 
(& 0-,%ﬀ ,1 ,.
 









(&, 1 2 0ﬃ 1 ,./, 406BﬁA,- (ﬀQ0ﬃ4K  01 

<F<%   1 2F0ﬃ 
 







<),<8=D,<8>),$<39),  , )8  
+ , A   / ﬁ(C0+2#
 
(&$/ ﬁ(0	 0+2# 1 ,./, 406BﬁA,- (C/ &,.ﬃ
 




$,-1 , &*40 
(* ( 	 B 
 
$$	 &(* ﬃ(&ﬀ+$(&   0'3@0 B ﬃ0
 
,-1ﬁ/ﬃ, ,- (, ﬃ,.1 
	 (& ,$/&,-ﬃ  1 (&,.ﬃ
A $ (&,. ﬀ ﬁ(* 
40'M 0  B ﬃ
0
 
,.1ﬁ/ﬃ0, * ﬁ(* $ O/
 
 *,.&&40 ( 	)B 
 
















AC0 1 ,.( (*, ( JK $,-/,. "
 














, 0+2"ﬃ/  














0+A B  (*40 K,
,.1ﬁ(*$ 'ﬁ,, ,
 














,)1,-, (*,ﬂﬀ $(&   ,.1ﬁ(O0 ﬃ
 
$ N  ,
 




06ACA 1 0 ﬃ( (&,:A,.
(
 










,  $ (& ,
 
06ACBﬁ/ (&,.ﬃ 	 (&,KAE,
 8
$CK,E ﬂR, 1 4K ,-(
 







(*,.1 1( $2 ﬃ0+A  ﬂﬃ"  !" 868  8>)8
 
0+A B./ (*,.ﬃ 	 (&,KA  + , (* (*,- $1 , )(*HG, 1   ﬃ/  ﬀ , ﬃ0,>  ! ,R 	1,? ,  ! ?, RL ,
)ﬂﬃﬁ"ﬀ<, "ﬁ ?, 	 O#1, RL %! ﬃ, $$ 1   'ﬃ&MA ﬀﬂ#/ *,.1 2 0ﬃ ﬃ,:B ﬃ&,-*,.)(&  ' (* , B ﬃ0 $$(*
 
(*ﬃ& $(& 0  MA 0 ' (& , (* (*,- 
 ﬀ%! "	 &(& 1#2F0ﬃ   ﬃ0'ﬃ*3A A,.1 -0'
 









06A Bﬁ/ (&,.ﬃ &	 &(*,JA 1 ,./),- 0+B ,-1  ( (* , Q06ACBﬁ/ (, ﬃ' *,-1 "1ﬁ/
 





  ,<ﬂ  $/),-ﬃ&*ﬁ( 	E0+2N $$ﬁ0$  1$A 1 ,  / $   , ﬀQ0ﬃ1  ﬀ+$1, )	P0  (&ﬃ0   (* 0ﬃ
B 0ﬃ* (*40

  ) (ﬂ ﬃ
06/ ')(
 








,5 ﬀ%! "	 1  ﬃ',
 
,.
(*ﬃ& QA $)2 ﬃ&MA , (*4A, & ﬃ&$ '
 





























06ACA /  
 
 (*, 1 (O0
(* , /&,-ﬃ (&ﬃ
06/ '  1 $OB  	PB  ,.
 
3B  $, 0+2"1 $B 	  ' (*, (   1 'ﬃ&MB 
 




0$,.', " 1 / $/),-ﬃ&(*$,.J,
,.$,:A,.
(  ﬃ0	 
 

















(&, 1 (0 (* ,
 
06ACBﬁ/ (&,.ﬃ  	 (&,.$,:B ﬁ0 , $ ,.K,  1 05A  	  ,  0
 
 (*, 1  
	 ﬀ  ,-ﬃ&,  
	
 
(0 ,-ﬃ 8 9Y>)86, (*, ﬂ %! ﬃ	 	 (*,KA 
/.BﬁB<0ﬃ0(&, 1 +BﬁB ﬃ0   A  (, $	 8.: (&,.ﬃA $$  (ﬃ0 /, ﬃ#
40
 
 (*40 J,'?F?#0 (* ,
 
+ACB./ 0+2 (*,ﬂ  ﬁ/),.ﬃ*ﬁ( 	C0+2- $$ﬁ0$   1 (& ,0 (* , ﬃ 
 
((*, ﬃ,.1 (* ﬃ
06/ 'ﬁ0+/ (
(* ,Rﬂ  ﬁ(*, 15 (  (*, +$
 
4/1 $ ' (# ﬀ  

<F= 
+ ,.ﬃ, ﬀ , ﬃ&,(* ﬃ,.,( 	DB ,.R0+2/ *,.ﬃ 0M2 %! 	  S< D-/G$+< "ﬃ#(O/ 1 $,.1  ,-&O0  *$' ,.1  	 (& ,
(*,.
 
 ,.ﬃ  ﬂ ,.	  / $'(*, 1(& ﬃ06/ '  A ,- /
 
0 *$&(  ' 0+2 (& ,06B (& 0  !, ./ $,-(&  0)ﬃ01,
 




, + , B ,.ﬃO0 




0+A A / 
 
(*402  ( ﬀﬂ B ﬃ,
 






, @A $ 0	 0(*,KA  +-"8D!(%),8*"  *' ,.1 ,-*0  (O0 (O/1 ,.
(& 1 , +A  ,.1 1 (  *)0 ﬀ $ '
(* ,(/ 1,.
(& Bﬃ




 (& 0  2 
 
$$$(&,-:,  1 0(O/1 $,.1 $,.&0 .
 DG6 ),8*" 
 
ﬃ,  (*,-1 $, O0#A  (*,-ﬃ&)%ﬀ ,- &*$',-1  ,.O0 %(
0+&(O/ 1 , )(*  1 , +A$ , 1 &(O/ 1 ,.
(






$ﬁ(*$, K,  1 (O/1 ,-1 ,-*0  ++ , 3/ (*ﬁ0ﬃﬃ/ , 1
ﬂ#"	B ﬃ0 'ﬃ*MA A '  '+/', (O0 ﬁ/ $1, O0- "ﬂ "	 ﬀﬂ CB<0 ﬀ ,-ﬃ




06ACA  1 H
	,-($("ﬀ "ﬃ&,. (&$/),-	 ,.&	 (0 $,  ﬃ&-,  1 0+B 0(*
 







0+/$1  , ﬀ+ﬃ&ﬁ(&(*,. / & ' 0 $	  
A + /ﬁA  ,.ﬃ 0M2
 
06ACA  1- + , $( 0M2B ﬃ0'ﬃ*+A
 
ﬃ, (&, 1  , 40' , 1 (O0 (*,
 
(&, '+0ﬃ&$, 10+2 (/ (0ﬃ  40'
 














SDB ,.ﬃ A ,.









ﬁ0,. ﬀ ,.ﬃ&,5/  1,-ﬃ&'ﬃ& 1./ (&,(O/ 1 ,.
(& ( (* ,$ﬂ ﬁ/,.ﬃ&&ﬁ( 	 0M21 $$ﬁ0$    0 ,/
 
 0(O/1 	+,+

















  ﬂ , $, O0 *,.ﬃ, E/ *,-1 ﬀ  (&(50+2
R 	" !ﬃ ﬂ ,*,-ﬃ&$, 
 
0 *$(* 0+218&< $,.*
0 

8  (*$$ (* , (*4A , 0M2+(* , &(O/ 1 	   + ,$,.*
0 
 
0 *$(*,.1E0M2 1 $B 	 :, 1 'ﬃ&+AK, (*, (O/  A  (&,.ﬃ 7, 1EI /  .,-  (/ 1,.)(*+$)(*, ﬃ&
 
(&,.1 ﬀ $(& (& ,
$,.*
0 "(O0 ,  ﬃ (* ,"A  (*,-ﬃ&  1ﬀ ,.ﬃ,I /-, 1 0 /),-ﬃ ﬁ(1ﬁ/ﬃ0  ' (* , $,.*
0   ﬂ ,Bﬁ/ ﬃB 0*,0+2 (& ,




(*,-ﬃ&.,+(&,ﬂ(& A,+OB , )(






,ﬂ 1 & (*$2 
 
(*40 $,./,  0+2 (/ 1 , )(& ﬀ ﬁ0/ *,-1C  ! 	  1 (&ﬁ0, (*( 1 $1 ﬁ0( ﬂ ,
(/1 	C2F06/  1 (* ( (* ,# /),.ﬃ&', (& A ,#
B ,- (QB ,-ﬃ 0(O/ 1,-
(ﬀ2F0ﬃ ﬃ,KI /$ﬃ&,.1 , O0ﬀﬂ83>8?  <RA$D/ (*,.K,
(* ,  /.A  ,-ﬃ 0+2+(*4A,  ,.)(*,.ﬃ&,.1 ﬀ ﬀ:)  )," 1 (& ,  /.A  , ﬃ 0+2 $,.*




(&,.ﬃ&.,.1   ﬃ&, 9K 1.0 ﬀ+ 0+2"(*4A, OB ,.)(2F0ﬃ ,.
 
 $ 1 ﬁ/ 1ﬁ/  ,.&02   ,.*, 1 , ( $$, 1 ﬃ&, 
/ ﬁ(*




  ﬁ0 (* ,-ﬃ (/ 1 	6,  / 1 ,K0(*+B , ,-/ 4/ (& 0 0+2+ )(*,.ﬃ&
 












(&,.1 0  ﬁ0D A .Q
0ﬃ / 1 ,-ﬃ
 
  &A ,. 2 ﬃ0+A 
ﬀ+ 1 ,/ ﬃ, ( 	0+2G ,.$1   ﬂ , &,&(/ 1 ,- (&  1 / 1 ,-/),- 0MB , 1 ( 	 B 'JK $$K, A  A  ,DB 0O/ ﬃ, (O0
$ (&,.ﬃ*
 
(*ﬁ/),&	 (&,:A:,  1 ﬁ(&(&,CA 0(/ (& 0 (O0 $, ﬃ
 
0MA B)/ (*,-ﬃ#B ﬃ0'ﬃ&+ACA '  "
 
 / *,.ﬃ ﬀ 
$ A(&,.1(0>8   

(*.0M/* 1 0M2 $(*ﬃ
/
 
(& 0 B ,-ﬃ *,
 
0 1  ,ﬁ(*)06/ ' ﬁ( ﬀﬂ2F0+/ 1(& (ﬂ'+0 0 1
ﬃ&,-OB 0&,
 
 .0 ( , 
 
  , /),.1 H2 (& ,/&,.ﬃ ﬀ )(*AC0ﬃ&,ﬂ(* g:   )+ $"ﬀ    1 ,KI /  (*,2F0ﬃ *4A 





06/ $1 ﬁ0( /)BﬁB<0ﬃ( O0+B $(&
 
 (&,.1/),-ﬃ&*40 "0+2 1( 
, *,  ﬃ
 
,NB ﬃ
0'ﬃ*MA (&, (ﬁ	 &$:,N0ﬃ , +A 'ﬃ&1 $'    ,(*,.ﬃ
A  	 (&,:A ﬀ  2 06/  1 (O0
( 9K, 8  &,
 
0 1 (O0 1 B  	#2F/  B',ﬃ0+2%(&, (  + , , +A
 
0 &(&,.1 0M22F06/ ﬃ ! 6!  

  ﬃ0 ,JA
',- , ﬃ* (O0ﬃ  'ﬃ& 1 , ﬃ   ﬃ&ﬁ(*)A ,-(&
 




06/ ﬃ&, ﬀﬂﬃ 8 D86,  $)(*ﬃ0 1ﬁ/
 
(& 0(0 R 	"+!2 0ﬃ ,. '$ , ,-ﬃ&$ ' 0(O/1 ,- (&K,?R $
8 9k=Y<  Rﬁ06/ ﬃ (O/ 1 ,- (& ﬀ ,-ﬃ&, / $1 ,K0 (*+B ,-1  1 ﬀ  ,-ﬃ&,(,ﬃ&,-O0 / (*40 ﬀ   / N
 
$, )(:, (& , (/D
1 , )(&  
 
(*ﬁ/ ﬁ(*$,.+ﬀ ,-ﬃ&, A  / ﬁ	 ﬃ&,
 
0ﬃ&1 ,.1% + ,#/ *,-ﬃ& 
 
(*ﬁ/ ﬁ(*$,. ﬀ ,-ﬃ&,
 
 (&,.'60ﬃC-, 1  "2F0  40 ﬀ+  
 
6G + 3,  +-" $78 ,  8*) 	 $&  $ $7(ﬃ ),+   $ $*( ",  8*) 	 $&  $+ $8J02 ),+  $+ $8J02%$ 3, 	5)0=/ 6-028J0G(3$8
 $  	 )02/ 3, 8*) 	 $&  8*$7".$+<%09ﬃ )#+ EC"%@?02ﬂ 3,   6B02  '$1 ﬃ"D 	  $*(E(7),+ D=".$4/  
 
8).D 	 $  ﬂ ,
1 ,.(&$,.1 (*4A, 12F0ﬃ ( +B ,.1 O/ BQ0,
 
(* ﬀﬂ $O0 ﬃ&,
 
0ﬃ&1 ,-12 ﬂ, ﬃ&,./ $(&#2F0ﬃ ? O/ BQ0,
 
(* ﬃ, #2 0 
40 ﬀ - + ,# /),-ﬃ*', (0(*  (& $<K (*4A ,+ﬀﬂ 2F0M/ 1 (0  ,R83:  J?RA  / (&, K,
(* ,# ﬀ ,-ﬃ(& A, ﬀ "848&<
A / (&,.:, (& , ',  ,-ﬃ* (&, (*4A , ﬀ : &,
 
0 1-,1 $OB  	(*4A , ﬀ 1848&= A $ / (*,.K,40) 1 (*4A , ﬀ 18 9
&,
 
0 1 :, (& , &, $,
 
("(& A, ﬀ    83>#A  / (&, K,
(* , (&ﬃ06/   ,+(*4A ,+ﬀﬂ   X<#A $ / (*,-   0( (& A,2F0ﬃ





 * G,-1 )	 B ﬃ





,)B ﬃ&,-&*40 :, 	 
(*,<,  " #,1	  2ﬂ , &, 1 , ( $$, 1 ﬃ&,-O/ ﬁ(* ﬃ,  /  $, 2 ﬃ0MA

F: 
    	  

* , ﬁ0 ﬀ ﬃ&,-/ &ﬁ(  1 ﬀ ,.ﬃ (&, I / ,.(*40 B 0&,-1   ,
 
(& 0   8     6-02  " /2 ﬁ $8*$+<  + &:)/G$8+
/=02ﬂ 
 
DBﬃﬀﬁﬀﬂ "ﬂ."3$& " 02+?/ 6Gﬂ  ),DG/ ﬀ6<$ @-0,"  ),8  ),+&>02 + 8J02& $7" + ),	$E/2ﬀ8*$7(ﬁﬂ 0@=@?ﬁﬃ(40
	 $
 ),8 "D!(76 "ﬂ," $& " #* ,1A ,K, (* ,2F0$ 0 ﬀ+$' ﬃ&'M/.A ,- (&.
 %&
	
,?& )/G$8+DBﬃﬀﬁﬀﬂ "ﬂ."3$&'" 028*$	DBﬀﬁA0."E0 @<).), ) /2 "ﬃ8 	DG3$4/:(7),& & )/2ﬀﬂ ".$8 9$8*"E0,"E)7@=@ ).".$4/
%) 0>"ﬀ+ F2 $ & ),+ ),ﬁﬀﬀ6G ( &>0 (76Gﬀ+ $E6-0, &>09ﬀ+ 8J02& $*" D " $ﬁQ06ACA 0 1 $( 	>0MB , ﬃ&(&'&	 &(,:A ﬃ&, $D
(*$, 1 0 , 
 
 $ 1ﬁ/ 1ﬁ/  , ﬃ/, ﬃ. ﬂ ,.&,
 
06ACA 0 1 ﬁ( 	>	1  QB , ﬃ









 ,-1./ $ 'ﬁ,
/ ﬃ0(O/=A ,KAC0ﬃ0	6,DG , 	 (*,KA  ,-(
 
L2F0ﬃ"(*( $ 1 ﬁ/ $1ﬁ/ &,-ﬃ/),-ﬃ 40 ,  !
/ (&$$( 	P06B ,-ﬃ* (& '0	 (*,KA 1B ﬃ
0 / 1 ,.1  1A 1 1 , ﬀﬂﬃ, 0 (0+B 0+2(* ,-*,
 
06ACAC0 1 $( 	 	1    ﬂ $
/ (&$$( 	 	1 B ,.ﬃ'2F0ﬃ
A "(* , ﬃ&,-O06/ ﬃ
 
,"A   ',KA ,- (2F/ 
 
(*40 J, ,  '  ﬃ&, 
06/ ﬃ
 
, *&$'ﬁA ,.)(  ( (& , &ﬁ(*,
$,-/),   1("
 
0ﬃ&, ﬃ 'ﬃ& / ﬃ&ﬁ( 	  (& (N032 A 
 





  ﬂ, 1 ,.*$'
0+2 O/
 
 &$(&, $,-/),-"ﬃ&, 
06/ ﬃ
 
, A   ',KA ,.
(12F/ 
 





1   ,.ﬃ, )( 2 ﬃ06A (&ﬁ0,
 













, ﬀ6<$  ),8, )01/,"  "ﬃ8D!(D-8*$  02+!/ /=$7"F2+) & )/G$8+ 0@=@?ﬁ (J02ﬃ )#+-" 028*$ 0 C), & ),8*$ ".)*@<6G ";
 (402 $4/ 02+?/ (7),& @? $ﬂ  6B02+ ﬀ6<).".$ @?8 )#8E )  ﬁ!# $)(*, ﬃ&
 








0 &$&(*10+2 &, /), ﬃ O/ D ( *K
:,  1  (&,.ﬃA$   *,-*&40
 
0(*10+2ﬀA / ﬁ(*4B, +BﬁB  
 
(*40   ﬂ , &, / D ( *K





  (&,.1 ﬀ $(& 
 
06ACB$, ( (&,(*ﬃ& *ﬁ(*40
1 'ﬃ&+A 
 * 9%J4
,  6<$E@ $8  ),8&>02+ (7$:& 02+?0.FG$&:$+<E$B$8*( ".$7" (7),+?/2D!(%$4/ Sﬀ6 &>09ﬀ+ 8J02& $7" $8*$ @?8ﬀ&>028ﬀ ﬂ
 028 FG$%$4/02E6<$ "ﬂ,"%$&  $2$ ﬁ   , (&,
 




, ,./   /  (& 0J, ﬀ , ﬃ0, B ﬃ A  ﬃ$	(*ﬃ&', (*,-1 (0 ,-/ 4/ (&, 06B ,-ﬃ* (& ' 	 (*,KA $'60ﬃ$(&ﬁA:,-0ﬃ (O0
AC0 1 ,.I / ,:/ $ ' ,  ,
 
(*  ( (* , B ﬃ0
 
,-*0ﬃ#0ﬃ (* ,  6	 1 ,-/ 
 
, >  AC0 1,-ﬃ& 1 	 / (*$ﬁ( 	 &	 &(*,JA K,
 
0+A A 0
1 ﬁ(0		1  ﬀQ06/ 1 ﬃ/ 0  , 
 
 1 ﬁ/ 1./ 
 
0+A B)/ (*, (O0ﬃ* ', *,.ﬃ0/),.ﬃ- ﬂ ,C/ (*$$$( 	 0	 0(*,JA










ﬁ/ ( ﬃ* (& ,.ﬃ ﬁ( ﬃ,.,- 0 (,
 
06ACAC0 1 $( 	 	1 /.BﬁB $, ﬃK, , '  , 
 
ﬃ
00M2 ( 2F0ﬃ#* $ 1ﬁ0 ﬀ  (0 1ﬁ0 O0 
 /),  42ﬂ , ﬀ 06/ $1  , $ (&,.ﬃ&,-&(*,-1 $ AC0 1 ,. $ ' (* ,  0 ﬀ , ﬃ $,-/,.I / ,:/ $ ' ,  ,
 





I /,K/ ,+,2(* , 2 ﬃ ' ﬃ&,  (*, ﬃ
 
06ACB $, $( 	0M2(& , 	1$2F/ 
 
(& 0  1 (* ,+B)B 
 
 (& 0  ﬀ 0ﬃJK 401 &(&ﬃ/
 

(O/ ﬃ&, 1 ﬃﬃ&ﬁ/ J,<A 2K,. (& ,#Bﬃ0$,KA ﬁ0D (&ﬃ&ﬁ/    (*  (* ,-*J, ﬀ , 1.0 06/ ﬃAC0 1,-$ '  ( (& ,
+BﬁB 
 
(& 0 $,-/),. 
 5$#7%.	
*
,<&:)/G$8+ /102ﬂED-ﬀﬁﬀﬂE"ﬂ#" $& 8$7ﬁ $7" ),+(7),& &:)/2ﬀﬂ )*@<$8J02ﬃﬀ+GFE"ﬂ."%$&'" M02+!/ /G).$7" + ),5+ $7(;
$7"7"098ﬀﬁﬂ:0,"7"D-&>$E 6<$ $1 	 ﬁﬀ ﬂ 3) 6-0 2$ "%@<$7(0,ﬁ ,$4/ ".(76<$J/2DB $8*"ﬁﬂ$ Q/ K,#(& ,#ﬀQ0ﬃ4K 1ﬁ0 ,# 




 , 1ﬁ/ $$ ' $'60ﬃ$(&ﬁA $Q/ , 1 (0 B ﬃ









 ,.1ﬁ/$$ ' '+0ﬃ&ﬁ(*)A






0)G'+/ ﬃ* (& 0EB ﬃ*+A, (*, ﬃ.P0
1 , $ ' $+ 1 ,.&ﬃ& $,A ,
 
  $A (& ( $1 +$EB ﬃ0 / 1$ '
,.(*4A (*,.2F0ﬃ (& , ,
 




	 $+ .ﬀ8*),+ & $+<ﬀ"'098*$ "D 	  $7(7  ):0 F28*$402 $8 /2ﬂ,+?09&  "&ﬁﬂ ,  ' $	 1 &(&ﬃﬁ/ (&,.1 1
$ (&,.ﬃ&1 ,KB ,  1 ,- ( (/ ﬃ&,"0+2 (* ,"/ (*ﬁ( 		 (&,:A , 
 
, ﬃ&  (*,-(& ,B ﬃ0 $,:A N /),- (& 
/
 
B 4/ 'M  
 1B  / '3 06/ (0M2$)2 ﬃ*&(*ﬃ
/
 
(/ﬃ,  MB.B $
 






, $5AC0 1 ,.ﬃ
 
06ACB,   	 (*,KA 
R 9ﬂ5	 *
,M 6<$'+ $  ),8 ﬀ+ 8J0,"ﬃ8D?(7 DG87$ 09+?/ﬀ6<$' 8J0 ( "76-098 +GF @B02 %$8+-"  )/=02ﬂ028*$ 2$8ﬂ & D<(76 /2 ;
 $8*$+  ﬀ6-02+  6<) ".$ )E 6<$ &>02ﬀ+ 78*0,& $ "ﬂ#"%$&'"ﬁ
 27-9P
,Mﬀ6<$'&>02ﬀ+ 78*0,& $ "ﬂ#"3$& "  $8*$ + ), 2$8ﬂ $ ( $+< 09+?/ (*).";4$ﬁ $7(ﬃ2$ﬁ L0
1 	 <  0	 
(*,JA  ﬃ&, 2 
 
,-1 ﬀ+ﬁ(* A 0+/)(*$ ' $)2 ﬃ&(&ﬃ/
 
(/ ﬃ&,  1 A  ',KA, )(
 
00(*  ﬂ,.ﬃ,.




 '+02F0ﬃ (* , ﬃ, 06/ ﬃ
 
,CA  ',KA, )( 1 , '  ﬀ+$(&  A 0
1 , ﬃ& / (&$ﬁ(0	 	 (&,:A   (O0 ,-D
/ﬃ, 'M0D0









(*ﬁ/),.,-&   , (&(*,.ﬃ (&   (& ( 
 





 $,  ' ' 'ﬁ/,.(& ,+1 $(*ﬃ)/ (*,.1(O/ ﬃ,6,
 
06ACB $, ﬁ(0	+,
 1 A /
 
 'ﬃ,  (, ﬃ
/  ', ,)B ,
 
(, 1E2 0ﬃA 0
1,-ﬃ&E  / (&$$( 	&	 &(*,JA .
* $(& (&,.,  ﬃ&'6/ﬁA, )(&:,%ﬀ ,CBﬃ&,-&, )( $ (& ,ﬃ&,KA $1 ,-ﬃ#032 (&  (& , &$:, 06/ ﬃ
 
0
(*ﬃ&$ﬁ/ (& 0   
(* ,  ﬃ&,  0+2?A 0 1 , H 1ﬃ&ﬁ/,. ﬃ, 0+/ ﬃ
 
,#A   ',:A,.
(2F0ﬃAC0 1 ,.ﬃ5  / (*ﬁ( 	 	 (&,:A.
 
        
    






   	        
  (* 
 
 +B (*,.ﬃJ,ﬀ ,B ﬃ,.&,.




A ',KA, )( P* , ,.'$ )	 B ﬃ&,.&,.
(*$ ' (* ,ﬃ&,-O0+/ﬃ
 
, A  ',:A,.
( B ﬃ0 $,:A  1 (& , AC0 1 ,. 
1 ﬃ$/),- +BﬁB ﬃ
0)
 
%L* , O/  *,KI / ,- (	 1 ,JG , (*,A 0





,1A ',KA, )( 
 1    	     
  ﬃﬀﬂﬃ ﬂ  $ ; - &  $   /$'?@$ %2  &>- 4 $'?




,:B (O// ,.ﬀ 032#$/ (*$ﬁ( 	 	 (*,KA ," 1 $(& ﬃ, 
06/ ﬃ
 




(*40 J,, ' 4,1 	  MA 
 
Bﬃ
0 / $*40 $ 'C0+2 ﬃ,.O0+/ ﬃ
 





ﬃ&,JID/ ,.&(&H 40)1    
 
 '  1 
 
 ,.1./ $ '50+2 ﬃ&,KI / , (&H   1  1+B (* (*40 0M2ﬂ 40
 
 (, 1 ﬃ,.O0M/ﬃ
 
,.
(O0 1 	  MA 
 
/ ﬃ& (*40  $ ﬀQ0ﬃ4K 40)12ﬃ#,
 
$*40 A 1 , 
	 (& , ﬃ,.O0M/ﬃ
 





( (& , B ,-ﬃ
2F0 ﬃA  
 
, 0+2 (* ,MBﬁB $
 
 (*40-,  ﬀ ,-+(& , 0 /),.ﬃ&ﬂ0	 0(*,:A / (*$  (*40 0+2 (& ,
/ (&$$( 	"0
(&,KA B=0ﬃ*ﬃ0	 ﬃ, 
06/ ﬃ
 
,RA  ',KA ,.)( &	 &(*,JA# ,.$' 1 ,JB  0 	),.1ﬀ+ﬁ(*$P/ (&$$( 	 &	 &(&,KA
A 2K, 1 ,
 
$* 0  (*(,.1 (O0  0 /, ﬃ10ﬃ /  1 , ﬃ' B ﬃ0 /  0   '0M2#0	 0(*,:A ﬃ&,.0+/ﬃ
 
,. (O0 (& ,
+BﬁB 
 
(& 0    +  ﬃ&,-O/ ﬁ(* $ ,-$(& , ﬃ#/    (&'G, 1 0@=@?ﬁ (J02  )#+  )# F2D-028402+<%$7$7"10ﬃ#B 0D0 ﬃ>"ﬂ." $&










   , ,ﬁB ﬃ,.*,.1  ,- 1) / *,.ﬃB ,.ﬃ
 
, ﬁ/, 1 Bﬃ+A , (*,-ﬃ&:,
O/
 
 ﬃ&,.B<0 &,+(*4A ,+,
(*ﬃ& &
 
(& 0 (*4A,+, *,-ﬃ/ 
 
, (*4A ,M, ,- 1D (O0M ,  1  (*,-
 











Resource Resource Resource. . .
Hardware and Software Resources
UTILITY SYSTEM
R 'M/ﬃ&, : 48 ﬂ, 0+/ ﬃ
 
,    ',KA ,- ( R./ 
 
(*40 
 (*,-1 (0 	 (*,KA , /),.NB ﬃ*+A,-(&, ﬃ&J, O/
 
 R ﬀﬂ / (&$C. (*40-,  ,-( ﬀQ0ﬃJK  1 ﬀ+1 (& / (*$C  (& 0 ,
(0ﬃ* ',  1 ﬀ+$1 (* / (& $C. (*402
RhPﬃ
	3U   6k9'2`68P
ﬃ,J2 ,.ﬃ&%(0/ (&$  (& 0#0+2 &	 &(*,JA ﬃ&,-O06/ ﬃ
 





0+A B)/ (*,ﬂ*,-ﬃ/),-ﬃ&:,)0(O0ﬃ& ',ﬂ&,.ﬃ/,.ﬃ&K,





,-NA,   (& ( (& ,0 /),.ﬃ&
 







/ (*$ ' +BﬁB $
 
(* 0  $(* ,R/ (&$ﬁ( 	 &.0+/$1  ,
 
40&, (O0E8  ! , ﬀ+$$, ( (&,  MA , (*4A ,1A ,.,-('
$ ' (& , MB.B $
 
 (*40 O0  ﬃ,KI / $ﬃ&,KA ,.)(&   
 
,#AR/$(& B , ,-(&,.ﬃ
0',. ,:0+/+ﬃ&,-O06/ ﬃ
 
,  ﬃ, 
/60ﬁ/),-1,
, ' 4,< ﬂ#, A,:AC0ﬃ0	6,  1 ,.( ﬀQ0ﬃ4K  1 ﬀ+$1 (*,(* ,R/ (&$ (& 05A,  O/ ﬃ&,./ &,.1PA  	  /), (0  ,
$ (&,.'ﬃ&(*,.1
 




, ( 	)B ,..
 ,-O06/ ﬃ
 
,EA   ',KA ,- ( &	 &(&,KA  ,., 1 (O0 B ﬃ0 / 1 ,
 
0MA  $ , 1 MBﬁB $
 
 (*40O0  '+/ ﬃ*
(*,-,.




	 2F0ﬃ+  ﬃ





  ﬃﬀﬂﬃ  -  $ 4  &() "/$   ﬁ &>-  
R $'6/ ﬃ, :   $4/(&ﬃ* (&,.AC0




,RA   ',KA ,- ( (O0 
 
  , /), (& ,  0 /,
 , ,-1   ﬂ,-ﬃ&, ﬃ&, (&ﬃ,., K ,.	 
B ,
 






(&ﬃ0$$, ﬃ&A 2K , / *, 0M2 0@1@?ﬁ (402 ),+ & )/ $ "  (* , $ﬃ 1 ,
 













                                          (Compute and Storage)




,.&*,-  50 1 ,.$E2 0ﬃA $$	
 
+B (O/ ﬃ&, (* , +B)B
 
 (& 0 B ,.ﬃ'2F0ﬃA  
 
, ﬃ&,KI / $ﬃ&,JA ,- (& ,- $$' (& ,
1 ,
 




, A  ',KA, )(1AC0




,.ﬃ(  ﬃ&,.06/ ﬃ
 




0 / $1 , 1 ("(* , &$(&, $,-/,.7,   1 0 (* ,-ﬃ&
1 $&(*ﬃ)/ (*,-1 
 
ﬃ0& $ 1 ﬁ/ 1ﬁ/  	 (&,:A. D/
 







(O05A 2K, 1 ,
 
$&40  , /),.ﬃ&'$ 'PAC0
1,.$#0+2ﬂ1 $&(*ﬃ0 )/ (*,-1 +BﬁB  
 
 (& 0 &, ﬃ / 
 
, K,  1 ﬀ+ﬁ(* '40 




, (& ,+1 ,
 




0  (&ﬃ0$,-ﬃ& ﬃ,:I / , ( (& ,
B ,.ﬃ' 	 (&,KA ﬃ,.O0M/ﬃ
 
, A  ', ﬃ (O0 , )2F0 ﬃ
 




$$	 ﬂ ﬃ1,2(* ,1 ,-*$'  ( ) ".$4/2;
 ).)7@ "!# ''ﬃ&,.')(&, 1 A 0 $(0ﬃ&$ '$)2 ﬃ*0(*ﬃ
/
 
(O/ ﬃ&,Bﬃ0 / $1 , 2 ,.,.1 
 
K 0 ﬃ, 0+/ ﬃ
 










 ﬁ0 ﬀ  ,ﬃA 1 ,/ *$ ' (& ,#ﬃ,   (& A, ( (*,ﬃ032%(* , 	 (&,KA 
ﬂ$ 1 2F0ﬃ06B (& A .$ '  ACB ﬃ
0 /,KA ,.




	+,  1 ,.  $,   ,-((&, ﬃ/&, 0M2(& ,
$)2F0ﬃA  (& 0 0 ( $ ,-1 2 ﬃ'06A AC0
1,.$  Rﬁ/ﬃ0(* ,-ﬃK,2(*, AC0 1 ,.$ ﬃ&, 1, (*,-ﬃA,-1 (* ﬃ













 1           : 
 	 





,.1 $(* ,B ﬃ&, / 406/  *,
 
(*40-, (& , '60<0M2 3B.B $
 
 (*40>AC0









,   0 A 0
1 ,   'ﬁ/),  +BﬁB $
 











, (& , AC0 1 ,.$ 1 ,.ﬃ&ﬁ/),-1 (&,  1 (O0  , (  /),.ﬃ0	  ' 
 
0) ﬃ&&, $,./,  5/ O/ ﬁ	 /),-ﬃ	 * ACB $,
AC0 1 ,.  1 M0ﬃﬀ0 $	 0 ,AC0 1 , $ ' +BﬁBﬃ'0)
 
 $  , $ ' / &,.12("0 ﬀ ,-/),-ﬃK,
(O0
1  	   +BﬁB $
 








06ACB $, ﬀ+$(& 
06B $(*
 
 (*, 1 ﬀ0ﬃJK
 0) 1 :, 1 	  MA 
 




/  C. (*40 MB  ﬃ(&$(& 0   '),
 





0+A B , +B)B  
 
 (& 0 K,D0 ,# , ,.1  (O0 AC0
1,. +BﬁB $
 
 (*40  #A /
 
 AC0ﬃ,#1,-(*$ ,  1











 (& 0   0 ' (& , / ﬃ 06/  1 4A ,. &40  ﬃ	#(* ,.ﬃﬀ+$*,+, 0/, ﬃB ﬃ0 / *40 $ ' 0M2 ﬃ&, 
06/ ﬃ
 
,  ﬀ+ $
+B)B ,-%
* ,Bﬃ
0+B 0*, :6Gﬂ 	8/:& )/G$ﬁﬀ+GF +BﬁB ﬃ
0)
 
 ﬀ  ,.ﬃ, $EAR/ ( B ,AC0 1 ,.$' (&,
 





 OA (0 
 - 
/ ﬃ*(*,.ﬁ	 A 0
1 ,  (* ,EO0   ,.,.1 0+2 +B)B 
 







 (*40 :,2(& , ﬀ0ﬃJK
 0) 1   1 / &, ﬃ  ,. /  0ﬃK,2(* , ( (&(*
 
 ﬃ,  (& 0  B :,  1
(* , I / ,:/ $ ' ﬁ	 (&
 
 AC0 1 ,- -* ﬁ(*O/
 
  A , (*ﬁ0 1ﬁ0  0' 	   1 
	  ﬃ&$1 AC0 1 ,.$' (*,
 








0+A B  ,+BﬁB 
 
 (*40 A 0ﬃ&,
 
0+A B ﬃ&,.,- *ﬁ/),.ﬁ	 (&    ,K2 0ﬃ&,MR.0ﬃ
, +ACB $,6, (&,.ﬃ&, A  	  , 06A, B$,
 
, 0+2"(* ,0	 0(*,KA (*  ( (O0>A 0 1 ,  /  >I / ,:/  ' AC0 1 ,.$  40 ,
A  	 , (0 0 ,DB ,.&ﬁ/),R0ﬃ#$)2 ,.& ,M, 0 B ﬃ
0 $ ' 1$B ﬃ0MG$ '  1 0(  (&&(
 




 ,  , (&(&,.ﬃ.#	# (& , 0(& ,.ﬃ# 1-, (*,-ﬃ&, A  	  , 0(& ,.ﬃ B ,
 
,.ﬃ0+2 (* , 	 (*,KA (& (  ﬃ, &ﬃ&,-1 )	
 ﬃ',  /.A  , ﬃ0M2 /,.ﬃ# 1 ,.
 
, $("A  	 ﬁ0(  ,12 ,  *$ $,R0ﬃﬂ(0 0 ,)B ,. *ﬁ/), (O0 1 , ﬃ0/,RAC0 1 ,.$
(* ﬃ06/ ' ,)B ,-ﬃ&4A, )(  (*,
 
   I / ,-  40 ,6,  1PID/ ,J/   ' (* ,:0ﬃ	 ﬀQ0+/$1  ,.4B%ﬃ  A $ ﬃ0	+, 2F0ﬃ / , ﬃ
1 ﬃ$/),-+BﬁB $
 
(& 0  O/
 
   ﬃ&,KA 0 (&, 1 , JK (0+B / (&$ﬁ( 	 ,(* ,QA 0 1 ,   /), (0  , &O0
 
  (&, 1 ﬀ ﬁ(*
R/ *,.ﬃA 0
1 ,. N"$&,+, (&,"Bﬃ0, 1 
 
(*40 ﬀA 1 ,ﬃA  	 ,  
 . 







0+A (* ,#A 0 1 , $ ' &,.(/ﬁB2ﬂﬂ, ﬃ&'M/.A ,- ("2 0ﬃ"/ *$ ' 
	  ﬃ15A 0
1 , $$ ' (&,
 
  4ID/ ,.
$ (& ( ﬀ ,  /), .0 ﬀ  ,-((*,-ﬃ (0D0   (O0
 
+B (/ ﬃ&, 1   , ﬃ,.)( 1  A,. * 0 R0M2+MB.B $
 
 (& 0 :,   1 ﬁ( $




 (O0 1ﬁ0O0 
* , ﬃ,:B ﬃ&,-*,.)(  ',. , ﬃ*2+BﬁB $
 
 (*40EAC0 1 ,-/ *$ ' (* ,2F0$40 ﬀ $ ' (O/ﬁB$,  
 
ﬀ R]UV54ﬃ  /,K'2`4ﬃ26YPfU  4`  $%59-4 UV 47 GI/%& %JUV-276FiU  47'
:
ﬀ R U ﬃ4ﬃ'^





 032  )(&,.ﬃ&,.(  + ,.&,EB 3
ﬃ*MA , (*, ﬃ
 
 , ,ﬁB ﬃ&,.&&, 1  ( / ﬃ 06/ $,./, -L* ,
 
0 *$1 ,-ﬃ"( ﬀQ0 ,./, $K,)(*,-ﬃA, 1 0@=@?ﬁ (J02 ),+  )#=,
 1 "ﬂ#" $&  ).

8?ﬀ$4/ &(&ﬃ*(&, 1 $ (& ,   $, :  8  ,- 0 ﬀ  * ,
 
0 *$1 ,.ﬃ (* , +B)B
 
 (& 0O0 
























AC0 1 ,. (0
 
0 &0(10M2ﬀBﬃ*3A , (*,-ﬃ&:,2/
 
  ﬃ&,-OB=0 *, (& A,+,%, ﬃ/ 
 
, (& A ,+,2(ﬃ*  
 
(& 0 (*4A ,M,  1






,-( ﬀQ0ﬃ4K=,  1(O0ﬃ
', / (*$  (& 0 % ﬂ,., O0 $B ﬃ*+A,-(&, ﬃ&  ﬃ&, ,DB ﬃ, &*,-1  & $J02+., @<$403,  1"%02 " (402 / 4/ ,..
ﬂ, 3BﬁB
 
(*40Oﬃ0  AC0 1 ,. $ ( 	DB 
 
$$	 / *,-1ﬀ+,. $)(*, ﬃ'2 
 
 ' ﬀ+$(* / &,.ﬃ&K, &$
 
,#$( ﬃ&,:B ﬃ,., )(*
,.1  / &,.ﬃ1B ,-ﬃ
 




,   	 (*,KA O06 AC0 1 ,. $1/ *,-1 ﬀ+ ,. $
(*,.ﬃ'2 
 
$ ' ﬀ+$(& 0	 0(*,JA
ﬃ&,-O06/ ﬃ
 
,1A ',.ﬃ&J,, ' 4, ﬀ+,. ,.)2F0ﬃ
 
$ ' ﬃ&,.0+/ ﬃ
 
,   40
 
 (& 0  






(* ﬃ&, ﬃ&, (&, 1 (0 , 
 
 0(* ,-ﬃ (& ﬃ06/ ' 1 ,KB ,-D
1 , 
 










(& 0 &, ﬃ0/ 
 



























 #1 ,JB ,. 1 ,.
 
	#A 0 1 ,- $ (& 1 ,-ﬃ&ﬁ/ 3
(*40$B ﬃ0
 





(*,.'+0ﬃ&$,.  ﬃ, (&ﬁ0, 0+2 ( A '  1P2F/ 
 
(*40 
1 ,:B ,  1 , 
 
, -
 %  -4 U 547 
  , ﬃ2F0ﬃA 
 
,  $	 &$ﬃ0M2"  MBﬁB $
 
 (*40 ,.ﬃ/ 
 










 *&,..1	/ﬃ B ﬃ&4A  ﬃ	
(*,-ﬃ&,.( $  (#(& ,
2F/ 
 
(& 0   $,./),- ,ﬀ  ,.ﬃ, (& ,RB ﬃ*+A,.(, ﬃ#ﬃ, (& , ( 	 B , 032"+BﬁB $
 
 (*40 ﬃ&,KI /,-(*H (& ,  ﬃ&ﬃ&ﬁ/  ﬃ* (*,
:D8












 ﬃ&,JID/ ,.&(K,)2F0ﬃﬂ, ' 4,






 , 1  (O0 ﬀ0ﬃ4K6








 0) 1 2F0ﬃCB ,.ﬃ'2F0ﬃA  
 
, ﬁ	 .
ﬂ,#ﬀQ0ﬃJK 40)1>AC0 1 ,. (&D/ Bﬃ&,-1 
 
(* (& ,  ,  / 40ﬃQ0+2 (* , $ﬁBﬁ/ ( (O0 (* , +BﬁB$
 
 (*40 , ﬃ/ 
 
,N (ﬂ$




,1AC0 1 ,.$ 
GI%.^%&UV-2`68VU 54ﬃ'
ﬃ,:B ﬃ&,-*,.
(#(* ,  ACB 
 
(032"	 (*,KA B 0
 





1,. # (#  ,ﬁB ﬃ&,.&&, 1  ( (*$(*
 
  1  ﬁ	 (&
 
 ﬃ,. (*40  B # ,.( ﬀ ,.,- (* ,>Oﬃ0 PB 3
ﬃ*MA , (*, ﬃ   1 0	 0(*,:A B ﬃ*+A,-(&,.ﬃ





 ( 0 K,  /)A  ,-ﬃﬀ0M2
 
/ (06A ,.ﬃ , ﬀQ0ﬃ4K 40)1
Bﬃ&+A,-(&, ﬃ&

, '  , ﬃ&ﬃ&ﬁ/ %ﬃ* (*,6,)A ,-& ' , *C-,  ,  1 1 ,KB ,  1 ,-
 
	>B ﬃ*+A, (*, ﬃ0 
 1  	 
      
 
   
%
,- 0 ﬀ1,ﬀ , ,. /)A ,-ﬃ* (&, (& , ',.,.ﬃ& &(&,KB #2F0ﬃ#A 0 1 ,-1 , ﬃ&ﬁ/  (*40 $$ / 0(*ﬃ& (*,-1   R$'6/ ﬃ,g: ;:  * ,
,)B $ (& , 0(*,:B  ﬃ'0)1 $	 ,  1 B 0&(B 0 , 1 ,.
 
ﬃ&4B (*40 032ﬂ 1 ,.(* $, 1 A,.(*)0 1.0  0'	2 0ﬃ , 
 
 0+2
(* ,.*, (&,:B / )(*  +B (&,.ﬃ< "! (+(* (+(*4A,6, ﬀ , ,ﬁB $ (, (&,KB+)	 , +ACB $,
Rh	./, 0  1E47'2h	3 P ﬀ R G -%&-UVk	3/%J8
ﬂ,'O0 EA 0 1 ,  &$'  2 	 $ ' (& , MBﬁB $
 
 (*40 Oﬃ0  1
	 (&,:A O0  B ﬃ*+A,.(&,.ﬃR0+2 
(*,-ﬃ&,.( $ $1 ,.
(*HG,-1% !# 0(  (&,.1 ,.ﬃ&$$,.ﬃ $ (& ,
 
 3B (&,.ﬃK, MBﬁB $
 
3
(*40 O0  B  ﬃ*MA ,-(*,.ﬃ ﬃ0,ﬃ&,JBﬃ&,-&, )( (*ﬁ/), 0+2D !#. ﬂ , 1 ,KG ﬁ(*40   1  ,.'+0(* (*40 0M2)%!#
 
0+/ 1 
/60$/), ﬁ/ & ,.& , /),  1 ,
 
& 0 . *  ,-ﬃ&,./, ﬃ O/
 
 ./ &$ , 
 
0MA B , ﬁ(*$,. ﬃ&, 1 ,-*ﬃ,.1 (O0
 ,  /60$1,.1-,ﬁ0 ,
 
 1 , G  , MB.B 
 
 (& 0 Oﬃ0 >B ﬃ*+A, (*, ﬃ+MBﬁBﬃ
0+Bﬃ&(&,2F0ﬃ (& , +BﬁB 
 
 (*40-,  1
O/ﬁA, (*  ( (* ,ﬂ./ ,-&ﬀ)%!# ﬀQ06/ $1,./, )(/$$	 (&ﬃ&  * (*, (0 (*,
 





01 , ﬃ&,-1 &	 &(*,JA Oﬃ0  Bﬃ&MA ,-(&,.ﬃ&+ ﬃ&, $-I=/ ,-
 
,.1 
	 (, (O/ ﬃ,0+2 (* , MBD
B $
 
 (& 0,, '  ,
 









	 (* ,  /  $, A, 
/ﬃ&,JA ,.
( (O0 0  1 (& ,  40
 
 (*40 /ﬁBﬁB 0ﬃ(ﬃB ﬃ0 / 1 ,-1 )	
(* , B ,-ﬃ' &	 &(*,JA ﬃ, 06/ ﬃ
 
, A  ',.ﬃ  Rﬁ0ﬃ , +ACB $,6,2H2"(* ,-ﬃ&, $ .0 /)BﬁB<0ﬃ(2F0ﬃ#,.)2F0ﬃ
 
$ '>A ,KA 
0ﬃ0	 $ 0
 
 ( 0 K, A ,KAC0ﬃ	  (O0  ,1 ﬃ
06BﬁB ,.1 2 ﬃ06A (* ,$&(10M2 	 (&,:A Oﬃ0 Bﬃ&+A,.(*,-ﬃ&- ﬂ $
1 ,
 
 0   1 ,JB ,-1 ,.







































Output: QoS Model Output: Dependency Model Output: Workload and User Model








used for used for couldjump to if workloadchanges
R'6/ ﬃ&, : ;:  50 1 ,. #,.ﬃ&ﬁ/(*405 (*,:B 
2F/ 
 




	3/"%Y k 4ﬃ/, '274ﬃ'2`6YP E	.%J#`68	3#7%&
+ $ &(&,KB ﬃ&,JID/ $ﬃ&,-10 , (O0 1 , (*,-ﬃA  , (& ,
1 ,:B ,  1 , 
 
, (* ( , 0("+AC0 ' $ 1 ﬁ/ $1ﬁ/  +BﬁB 
 
 (& 0 
 
06ACB<0 ,.




(*,.'+0ﬃC ,  11 , )(*H2 	 (& , 1 ,:B ,. 1 ,.
 
	 ( 	 B ,..   (*,.ﬃ &(&,KB-, (* $
 
 (*,-'60ﬃC. (*40








A $ ,ﬂ(* , 1 ,:B ,  1 , 
 
	 ( 	DB ,
 
0+/ 1  ,
 





(&,.ﬃ&  (& 0 
Rh	./,VZ 1
4ﬃ2h	&9 P  %59h-4i274 #
/% U  4`^
  (&  (*,JB, (& ,ﬂ+BﬁB 
 
 ( 0  &, ﬃ0/ 
 
,  I / , 






(&,.ﬃ& ,-1 2F0ﬃ ﬁ(* ﬀQ0ﬃJK 40 1 Bﬃ*3A , (*,-ﬃ&  R ﬃ(K, (* ,+BﬁB $
 
(*40   '40 
ﬀ0ﬃJK  01 $ (*,-ﬃA R0M2ﬂ(& B ﬃ&4A ﬃ	
 
0+A B 0 ,- (& $ 1 , (*, ﬃ
A ,-1%5D/ &,JID/ ,.
(*ﬁ	6, ,.
 
 B ﬃ A  ﬃ0	
ﬀ0ﬃJK  01
 
06ACB 0,- ( Q2F/ ﬃ(* , ﬃ 1 ,
 
06ACB 0&, 1 $)(O0  *
   








(*,-ﬃ& ,.1  	 $(& ﬃ,:I / , 0( ( 	DB , K, ﬃﬃ&ﬁ/  , 0ﬃ1 , ﬃ '),  1 , ﬃ/ 
 
,1 ,KA  1 Bﬃ&MA ,-(&,.ﬃ&.
ﬂ$"B ﬃ0
 




(*,-ﬃ&  (& 0$ﬂ( 	)B 
 







  4I / ,.  1 1ﬁ06A $K )0 ﬀ $,.1' ,#0M2(& , +BﬁB 
 
 (*402








(*,.ﬃC-, 1 )	 , ,
 
/ (&  'ﬁ( $ 1 , 1 
 
(*,.1 ,.
/ $ﬃ0ﬁA,- (.   , ﬀ0ﬃJK











1,. ﬀ , 




 1  ( ), /
 
  ﬃ&, 
06/ ﬃ
 
, / (&$  (& 0 K, , ﬃ/ 
 
,(*4A ,-:, 1 ﬃ,.OB 0 , (& A ,..ﬂ ,
ﬀ0ﬃJK  015B ﬃ*3A , (*,.ﬃ  1 (*, ,.
/ ﬃ
0ﬁA, )("Bﬃ*MA , (*, ﬃ0:,
/
 
  ﬂ *ﬃ,  40
 
 (& 0 :, ,-('




"ﬂ/ ﬃ,-11ﬁ/ ﬃ&$'(& ,1B ﬃ0MG$ ' 
Rh	./, 	   5%.'68E	ﬀ-,7,68	&9$2fK * /Lﬃ9% `-
'4f$2 ,%&2ﬃ"ﬃ
ﬂ ,1B ﬃ&, / 40+/ﬂ0(*,:B 0+2 Bﬃ'0M
G$'#Bﬃ0 / $1 , A ,./ ﬃ,:A,.
( 1  ( ),
ﬀ+ 
 




(*,.ﬃC.,.1  (* $ 0(*,:B (O0 0 (  
(* (*$&(&
 
 ﬃ&,.  (*40 * 4B   ﬂ , &,ﬃ&,- (*40 * 4B 
 









 (*40 J, ﬀ 0ﬃJK 401,   1,.




  4ID/ ,.
ﬃ,#/ &, 1>2F0ﬃ (&  Bﬁ/ ﬃ
B<0&,
Rh	./,   ) $UV,9UV2h	 274 /ﬂT	.2`4\,7%J9'4 %&9	&9$2` * ,
 9	 * -27MP 	.6F UV54ﬃF
ﬂ,B ﬃ&, / 40+/ (&,KB 0 B ﬃ








 (& 0  ,- / 40ﬃ- ! 1D
1 ﬁ(*40)ﬃ0,  (*40 4B
 
06/ $1  ,"$)2 ,.ﬃﬃ&, 1 / *$ '  $	 (*
 
+A 0
1 , $$ 'ﬂ(*,
 











(& 0E2F0 ﬃ ﬃ,.O0+/ ﬃ
 
,.   1 (* ,1I / ,K/,-."+ , / ﬃ&40+/I / ,:/ ,-+ 





'ﬁ/ ' ﬃ*,ﬂ(0   ,-( ﬀQ0ﬃ4K 0+2-I /,K/ ,.  ! ﬁ	 (
 
.AC0 1 ,.$ ﬃ&,
( 	DB 
 
$$	  *,.1E0 &,-("0+2 2F0ﬃ
A /  




9,( $% ,`,6F	.9$2 4ﬃ/, '274ﬃd276k9'Y





(O/ ﬃ, )2 ,.ﬃﬃ, 1 5 (&,KB / &,.1 (O0, (&,  1  1
 
0+A  $ , (* ,B , ﬃ'2 0ﬃA 
 
,AC0 1 ,-2ﬃ&,- (*40 
2 ﬃ0+A (& , Bﬃ0,./ 406/ #( ﬀQ0(&,KB. ﬂ, ,
 
(A,.(&ﬁ0




(O01 ,:B ,- 1 , 
 
	 ( 	DB ,
 1 (&ﬃ/
 
(O/ ﬃ, * , ﬀ $%,ﬁB  $ A 0 ﬃ&, 1 ,.(*$0 (* + 5 +B (*,.ﬃ <













R.0ﬃﬂ(*  (&,KB, (* ,#A, O/ ﬃ,.1  ,   / 40ﬃ0+2 (*, MB.B $
 
 (& 0 $
 
06ACBﬃ&,-1 ﬀ ﬁ(* (*(Bﬃ, 1 
 
(*, 1 )	
(* ,#AC0 1 ,. 
* , ﬀ0+/$1$CK, (O0 B<0$)(06/ (ﬂ
 
06/ﬁB $,0+2B 0$ (& ﬀ ﬁ(*ﬃ,.OB ,
 
( (O0 (* , 1,.ﬃ&ﬁ/  (*400(*,:B . Sﬀ8*" ,
 (&,KB!:3^< ﬃ&, ﬃ,KI / ﬃ,.1 (O0 1 ,.ﬃ&ﬁ/), (* (*$&(*
 
 -AC0 1 ,-.N 2L0 , 1ﬁ0 ,-+ﬁ0(ﬂ1,-*ﬃ, (* (*$&(
 
 -AC0 1 ,-K,
(* ,.*,&(&,KB 1A  	  ,*K
4BﬁB ,.12   $ $ 1 
 
 (, 1 
	 (& ,1,.1 ﬃ&ﬃ
0 ﬀ &.0 ﬀ+ 2 ﬃ06A 
(*,KB (O0
 (&,KB  >R '+/ ﬃ&,: ;:   $7(7),+</+, ﬁ("$4A B<0 ﬃ(   ( (0 )0(*,ﬂ(*  ( (* ,+&(*(&&(&
 
ﬃ&,- (*40 &4B "1 ,-ﬃ&ﬁ/), 1








 *, (* , ﬀQ0ﬃJK 40) 1032"
(*,-ﬃ&,-&(
 
 ',.K,) (*,JB  :  < ﬀ06/ $1 ,#ﬃ,KB , (&, 12 + $ $ $ 1 
 
 (*, 1  	 (& ,#O0 1ﬃﬃ0 ﬀ 2 ﬃ
















Hardware and Software Resources
R$'6/ ﬃ, : ;?  N  / (&ﬃ* (& 0 0+2 P0
1,. @ ﬃ$/,.5 ,-06/ ﬃ
 
,R  ',KA, )( R./ 
 
(& 0 
(O0  (&,KB : $ R'6/ ﬃ&,: ;: N)/
 
   0 06B A  	  ,"/ &, 1 (ﬃ
/  (& A,ﬂ(O0 ﬃ&, G,ﬂ(* ,A 0




/ ﬃ& (*40 0+2 (* , +B)B 
 
 (*40 ﬀQ0ﬃJK 40) 1-
 1      :
  
    
     	        
	 
 
, (* ,RA 0
1 , $#ﬃ, 1 ,.ﬃ&ﬁ/),-1-,  	 (&,KA 1 ,.&$' , ﬃ
 





(*40 -AR '+/ ﬃ&,I: ;? $ /0(*ﬃ& (*,- (* ,B
 
(O/ ﬃ,0M2 R'6/ ﬃ&, :  8#ﬀ+ﬁ(* A 0
1 ,   1ﬃ$/,  +B)B ﬃ0)
 
%
R.0ﬃ , +ACB ,M, (* ,5A 0
1 ,.
 
  ,P/ *,.1 2F0ﬃ B ﬃ
0 / $&40  ' 2F/ 
 










 ,.1ﬁ/$ ' R   ,.ﬃ&,+,AC0 1 ,.$B ﬃ, 1 
 
( (* , 	 (*,KA  $40
 
 (*40  (& (1A / &(
 ,B ﬃ0 /  0 , 1 0  (O0 * (*$
2 	 '$/,. +BﬁB 
 
 (*40 Oﬃ0 ﬃ&,KI / ﬃ,:A,.
(*.	 ﬃ (& ,A 0
1 ,.
 
06/ $1  ,
/ *,-1 2F0ﬃ ﬃ/   (*4A,#ﬃ,   40
 




, 1MB (  (& 0  ,
ﬀ+,.ﬃ, (* ,ﬃAC0
1,.$ ﬃ,ﬃ/ , 1 (0 B ﬃ&,-1 
 
(
(* ,  ,.  / 40ﬃ0M2%MBﬁB $
 















ﬁ( 	 B    '   ,.ﬃ,+, (& ,
AC0 1 ,.$B ﬃ0 / 1 , 0(  (&(*
 
 , (& A  (&,.0+2 (* ,/ (*$  (& 0   ,- / 40ﬃQ2F0ﬃ ( 	)B 
 
  ﬀQ0ﬃ4K  01   ﬂ,-&,
 







 (&  ( (, &(*(*$&(&
 
 '+/ﬃ* 
(&,.,  2F0ﬃ(& ,ﬂ+B)B 
 
(*40 
ﬀ0+/ 1  ,1A , ( 
:F<
 1 	   
    
ﬂ,ﬂ',. ,.ﬃ&ﬁA,.(.0 1)0 0'	 2F0ﬃLA 0 1 ,-4 1 ﬃ&ﬁ/),.ﬃ, 06/ ﬃ
 
,A   ',:A,.
( $"$ / &(&ﬃ& (*,-1  1CB ﬃ0 /),.  
(* , ﬃ&,-&( 0+2 (&  1 &&,.ﬃ0(  (& 0 
	 , +ACB $,?* ,
 






(*,-ﬃ&,-&(  /ﬁBﬁB 0ﬃ(& ' /
 
 *,.* 0  $ / (*$$( 		 (*,KA $    A B=0ﬃ(*)(   1 ,JA ,-ﬃ&'$ '
Bﬃ&1 $'6A P (  0    ACB<0ﬃ (   (
 
06ACB $, *,.ﬃ0/ 
 
,  ﬃ, (&' +BﬁB$
 
 (*40 AC0 1 ,.$ 2F0ﬃ O/
 

&,.&*40 +$  .0 /,.
 
0)(*ﬃ)/ (* 02N* ,
 
ﬃ, (*, ﬃ&,KA 0 (*, 1 ,.4K
(06BEA 0
1,-  1+BﬁB $	(& ,:A (0 ﬀ ﬃ1 
(* , ﬃ&, 
06/ ﬃ
 
,CA  ',JA ,.
(2F/ 
 
(& 0 ﬁ(*$, 0+2 1ﬁA$*&40
 
0 (&ﬃ0  1 ﬃ&, 
06/ ﬃ
 
, &&' .A ,- (.  
 , ﬃ0,6,(* ,ﬀA 0
1 ,.  ﬃ&,ﬀ/ *,-1 (O0 1,-(&,.ﬃA$,(& , 0	 0(*,:A  40
 





ﬃ0, ,. /ﬁB 1 (*, ﬃ, B 0 *, (& A,  1 *,.ﬃ0/ 
 
, (& A ,.-   (* ,2F0$40 ﬀ $ '
 
+B (&,.ﬃ:, ﬀ ,1,.
 
ﬃ&$ ,506/ ﬃ 0 / (*40 $ A 0ﬃ&, 1 ,-(*  * ,  ,.'$ 





.0 ﬀ+, 1 ',0 ﬃ&,KA 0 (&, 1 , 4K
(O0MB5/ (*$ﬁ( 	 	 (&,KA    1 A 0
1 , $$ ' (*,
 




        

 	      
     
  
  (& $
 






'ﬃ0+/  1 A  (&,.ﬃ  $ 1 0+2 1 ,.
 
ﬃ&$ 'E0+/ﬃ 
0 / (*40 
$ O/  &,:I / , )(
 
+B (&,.ﬃ&.Q* , $ (&ﬃ0
1ﬁ/
 
, (* , ﬃ,:AC0(*, 1 ,.4K




0+/ 1EA  (*,-ﬃ&-0EAC0 1 ,-$' (*,
 
   I / ,-+(& (+ﬀ , /  *,JI /,- (	, /),.ﬃ&',
      
   
        
    
! ﬃ&,JA 0(*, 1 ,-*K)(O06B / (&$$( 	
 
0 &0(*0+2 B<0 0-0M2
 
0 0$1 (&, 1
 
06ACBﬁ/ (&, &, ﬃ0/, ﬃ (* (+)0(/ &,.ﬃ&







(*, 1 (O0 
 
K,. 1 &(O0 ﬃ*', &, ﬃ /), ﬃﬀ  
 
ﬁ00(Q/,.ﬃ 1 ( 

*,-, R '6/ ﬃ&,




















,.)(*, ﬃK, 1 (& ,






 ,#0M2(& , 1 (  ﬀ+,KAC0(&, 1 , 4K
(
06B5/ (*$$(&,.+, (*,- 1 (& ,
/   0 0+2 ﬃ0,:AC0(*, 1 $OB  	 (*,
 
 ﬁ040'$,  
	$B ﬃ
0 / $1 $ ' (* ,
 
0+A B)/ (*,&,-ﬃ/),-ﬃ&  >/ (&$$( 	  1 )	
+/ (06A  (*$ ' (* , A  ',JA ,.
(R0+2ﬂ&,.* 0  
 
ﬃ0 (* , B 0 00M2ﬂ*,.ﬃ0/),.ﬃ >  O/
 
 &	 &(,:A ,(& ,
/ *,-ﬃ ﬃ&,JID/ ,.(* (& ,>/ (&ﬁ( 	 A  ',KA, )(*,-ﬃ/ 
 
, 2F0ﬃ ﬃ&,KA 0(, 1 , 4K
(




A ',KA, )(&	 &(,:A $40
 
 (&,. ﬃ&,.06/ ﬃ
 
















 (*40  ﬀ $(&  (, &,.&& 0   ,-	 <0ﬃ&1  1AC06/ , ,-/),- (& ﬃ, *,- (2 ﬃ




( (O0 (, ﬃ&,JA 0(*,
 
06ACBﬁ/ (*, , ﬃ/, ﬃ $(* ,/ (*$ﬁ( 	 ,   1(* ,0+/ (OBﬁ/ (0+2 (* , +BﬁB $
 
 (*40 $
/  , ﬀ ,.1 




   

D8  ﬂ ,B ﬃ*1'MA
0+2 ﬃ&,JAC0(*, 1 ,-*K)(O06B / ( $ﬁ( 	 	 (&,KA  ﬃ,KB ﬃ,.*,- (* (&$/,>0+2  1 	  3A 
 
/ ( $$( 	
 
06ACBﬁ/ (&  ' 0	 0(*,JA
 1  ,.,. ')$ $'1B<06B)/  ﬃ&ﬁ(0	 / ﬃ&406/ 2F0ﬃ
A -N  (&,.ﬃB ﬃ&$*,.  ﬃ,#1.0+B (*$ ' /
 
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DS − Display Server
Business User
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(e.g, MS RDP client)
Remote display server
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X axis: Time (in seconds)
Y axis: Fraction of CPU Usage (KMail + XVnc)
CPU shares = 10% CPU shares = 15%
CPU shares =20% CPU shares =40%
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Historical Session Process Logs
List of applications
Resource shares to be

























































Modeling the resource requirement for a remote desktop ses-
sion at the Resource Management Server. The top, middle,
and bottom graphs show the Simultaneous, Sequential and
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